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So if you’re listening to this page 
and you can’t hear anything ... Drop 
into any of the National Audio Hi Fi 
centres where you’ll hear them all. 
Loud and clear. 

Units shown. RS-256US 4 track 
stereo cassette tape deck. RS-768US 
4 track stereo tape deck with 3 head 
system. SF-171 2 speed stereo record 
player. SA-53 65 watt AM/FM 
stereo tuner amplifier. SE-45 3 way 
3 speaker system. 


See if you can hear the sound that 
has taken the lead in Hi Fi equipment. 
It’s not something you should have to 
read about. It’s something you should 
hear. Take the RS-256US Cassette 
Deck for instance; compatable with 
any Hi Fi system it has all the cassette 
advantages with the functionality of 
an open reel tape deck. But like all 
National Hi Fi equipment it has to be 
heard to be appreciated. 


National Hi-Fi equipment is ^^55 
available wherever you see this sign 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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VERSATILE STROBOSCOPE: The idea of a 
light which will “stop” rapidly moving machine 
components is not new, but the idea of build¬ 
ing your own may be. (Page 44). 

CONSTRUCTION OF MICROCIRCUITS: At 
the one time, ICs are the smallest—and the 
biggest—things in electronics. The article on 
page 54 describes how they are made. 

BREAKERLESS DISTRIBUTOR: If you are 
keen enough, you can fit your car with a dis¬ 
tributor having no breaker points. (Page 68). 

FM BROADCASTING FOR AUSTRALIA? 
The clamour for FM broadcasting may be on 
a small scale but can we afford to say “No’? 
See “Forum” on page 90. 
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f°l\IORE3IT 

LOW PRICED STATIC SWITCHES 



Single supply rail: 

25% voltage tolerance: 
Temperature range: 
Immunity to noise: 


Choice in 
interconnections: 
Full range: 


24 volts 
18 to 30 volts 

10 C to +70 C ambient 
Totally unresponsive to d.c. noise of 
up to 1 volts on 'o' state, 
up to 2 volts on T state. 

even greater immunity to noise above 100 kHz 

miniwrap or solder-tag 

compatible input and output transducers 

inexpensive mounting aids and accessories. 


Where relays would have been the natural 
choice, NORBIT static switches cut system 
costs in: Alarm systems; lift systems; 
automatic batching; transfer line control; 
production machine control; electro-plating 
installations; power system control and all 
other systems (large and small) which call for 


a variety of sequence logic and combination 
logic. For further details refer to Miniwatt 
Digest "Special Norbit Issue" Vol. 7. No. 6. 
September/October, 1968. Application 
information and assistance in design is 
available from the Miniwatt Applications 
Laboratory. 


PHILIPS 


o JOniakdt" 

ELECTRONICS DIVISION OF 
PHILIPS ELECTRICAL PTY. 
LIMITED 

Sydney, Melbourne, Brisbane, 
Adelaide, Perth, Hobart, 
Newcastle, Canberra. 
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The word is " Ouch' 
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Never a dull moment! Just when the affairs of “Electronics Australia” 
seemed to be running smoothly, something just had to turn up to change the 
situation. 

The “something” was a graph of our revenue and operating costs for the 
past financial year, with a projection into the months immediately ahead. The 
black “revenue” line looked reasonable, with just enough upward tilt to in¬ 
dicate a modest growth rate. What was startling was the red line for opera¬ 
ting costs, with upward kinks indicating increases right across the board. 
It was obvious, even to a hard-to-convince editor, that costs had overtaken 
revenue and that drastic corrective measures were called for at once. 

We argued, of course, as editors and business managers often do. We 
examined production and distribution costs for the umpteenth time, in the 
hope of finding some area where a saving could be effected. We considered 
— and rejected — any idea of reducing the quantity or quality of the editor¬ 
ial content. Plainly one course only was open to us: If “Electronics Austra¬ 
lia” was to stay in business, we would simply have to increase the cover 
price. 

I am mindful that, during the past year, many have suggested that 
“Electronics Australia” is outstanding value for 40c. They have remarked on 
the care with which articles are edited by our staff and the amount of reading 
matter we present, compared with other journals. Some have even volun¬ 
teered the opinion that “E.A. is too cheap”; they don’t know how we 
manage it. Reassuring as such remarks are, they don’t alter the fact that no 
editor, no advertising manager, no publisher likes a price increase. It makes 
the job of building circulation just that much harder. 

So my task at this moment is to announce that, as from next issue, the 
cost of “Electronics Australia” will be 50c. We will, of course, honour all 
existing subscriptions for their full currency. 

Why am I spelling it out like this? Simply because i value the relation¬ 
ship which this journal has with its readers and I want to forestall, if I can, 
any thought that the increase has been dictated by some reason other than 
sheer economic necessity. 

On a more cheerful note, things are pretty busy in our office right now. 
We have in hand a second and somewhat up-dated printing of our excellent 
handbook on Digital Electronics. Another handbook will bring together our 
current series on Solid State. But we are also hatching something really big 
for the new year. Would you believe a second and quite different monthly 
magazine? 


ON SALE 
THE 

FIRST MONDAY 
OF EACH MONTH 


On the cover 

Silicon slices which will be used in the manufacture of integrated circuits being 
inserted into the loading tube of a diffusion oven in the recently inaugurated l.C. 
manufacturing facility at the Hendon, S.A., works of Philips Industries. The 
diffusion process is one of the most critical stages in the manufacture of integra¬ 
ted circuits, and is conducted in a “super clean” room. 
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WHARFEDAJLE SUPER LINTON, 

Only $49,50, 

Using the ever-popular Wharfedale Unit 3 kit, this system gives full- 
blooded bass response, astonishing for the size of the cabinet. Frequency 
response of 40 Hz to 17,000 Hz is achieved with an 8in bass/mid-range unit 
that has a 4io cast ceramic magnet weighing 3Ub, together with a treble 
pressure unit. Power handling capacity is 15 watts. 

The Instrol enclosure kit is according to specifications laid down by 
Wharfedale and measures 15in x llim x 9iin. 

The kits are available in Teak or Queensland Maple. 


HI'F 

the largest HI-FI showroom in Australia. 

SAVE with INSTROL SPEAKER KITS 

PLAYMASTER & WHARFEDALE 


• Playmaster Bookshelf (E.A. Dec. 64)_$33.00 

• Playmaster Point Four (E.A. Feb. 68) _ $33.00 

• Playmaster One Point Three (E.A. July 69) $38.00 

• Mullard Mini_ $26.00 

All kilts include speakers, crossover networks, cabinet 


kits, innerbond and choice of grille cloth. 


WHARFEDALE MELTON* 

Only $94.00 

The Melton gives you the advantages of big speaker systems in a compact 
cabinet. Using the new Unit 4 speaker kit, a clear, firm bass response is 
achieved from the wide-spectrum 12in bass unit and the acoustiprene low 
mass tweeter gives smooth treble performance. The electrical cross-over unit 
links bass and treble speakers at 1,500 Hz and it is at this point that each 
speaker is designed to roll-off mechanically. The result is smooth response 
from 45 Hz to 17,000 Hz. Power handling capacity is 20 watts R.M.S. 

The new Instrol enclosure kit, in Teak or Queensland Maple, is exactly 
to Wharfedale specifications and measures 24*in x 14iin x lliin. 


WHARFEDALE DOVE DALE HI, 

Only $128.00 

The new Unit 5 speaker kit by Wharfedale contains the 12in bass, 5in 
mid-range and 1 in tweeter that enables Dovedale to give the smoothest 
performance ever produced. The new Instrol enclosure kit is exactly to 
Wharfedale specifications ... all timber parts are precision cut, fit together 
smoothly . . . panels are best-quality veneered in selected Teak or Queensland 
Maple. 

Check the following features:— 

• Three-way system for only $128.00 • Unique Cross-over system. 

• 40 Hz to 20,000 Hz without any audible peaks. • Power handling 

capacity of 35 watts R.M.S. • Cabinet size 291in x I7in x llim. 


MAIL ORDER 

The above speaker and enclosure kits can be ordered by mail. Simply send your cheque for the above- 
mentioned amounts to INSTROL HI-FI, 91A YORK STREET, SYDNEY, 2000, and your kits will be im¬ 
mediately despatched by either rail or road-transport. At the same time you will be sent a letter acknowledging 
receipt and advising the means of transport. 

Remember Instrol specialises in mail order. 

When ordering, please remember the following: 

(1) You have a choice of either Teak veneer or Queensland Maple veneer. (Maple is ideal for further staining 
to walnut, rosewood, etc.), (2) You have a choice of grille cloth — black, brown, gold or silver-grey. 
(3) The above-mentioned prices are per enclosure (not a pair). 
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91 a MxkSt.(between King & MarketSt.) 



Brand new range of: 


PLAYER STANDS 

and 

PERSPEX COVERS 


PLAYER STANDS 

MODEL 35 STAND. Size 14*in x 15*in x 3*in. 
Complete with masonite base, rubber legs, fully 
veneered on all surfaces. Features attractive side 
panels raised by iin from player panel. 

Walnut or Maple . $7.95 


MODEL 45 STAND. Size I7iin x 14gin x 3±in. 
Complete with special black surround on the 
base, plus a masonite safety base. Fully veneered 
on all surfaces. Sweeping new overseas styling. 

Walnut . $8.95 

Teak. $10.95 


Teak . $9.95 

(Extra for player stands cut to template,75c) 


PERSPEX COVERS 




MODEL 315. Size 14^in x 15Tin x 3£in outside 
measurements. This sleek MOULDED cover in 
grey tinted perspex, is for use with the model 35 
stand and any record player. Complete with 
attractive perspex knob. 


MODEL 415. Size 17|in x 14$in x 3lin outside 
measurements. This attractive MOULDED grey- 
tinted cover is for use with the model 45 stand 
and any record player. Complete with sleek 
perspex knob. 


MODEL 325. Size 14£in x 154in x 4|in outside 
measurements. A fabricated grey-tinted cover, 
ideal for record changers in conjunction with 
model 35 stand. Complete with attractive 
perspex knob. 


MODEL 425. Size 17£in x 14|in x 4|in outside 
measurements. A fabricated grey-tinted cover, 
ideal for changer models in conjunction with 
our No. 45 stand. Complete with attractive 
perspex knob. 


Model 415 . $9.95 

Model 425 . $10.95 


Model 315 . $8,95 

Model 325 . $9.95 


(Extra for covers fitted with stay-up hinger, $1.50) 


COMBINED AMP/PLAYER CABINET 

This model 75 cabinet combines a player stand, attractive tinted perspex cover and 
amplifier cabinet (4iin x 17iin). Perspex cover comes complete with attractive perspex 
knob and a pair of stay-up type hinges. Cover measures 16fin x 14iin x 4£in inside 
dimensions. The cabinet comes as an easy-to-assemble kit of parts, both saving you 
money and facilitating transport. 


Kit of parts in Maple . $25.00 

Kit of parts in Teak . $28.50 










PACKING AND REG'D POSTAGE 


MODEL 

N.S.W. 

VIC., QLD. 

TAS., N.T., S.A., N.G. 

W.A. 

Player stand 

1.65 

1.70 

2.15 

2.40 

Perspex cover 

1.65 

1.75 

2.25 

2.55 

Model 75 kit 

2.75 

3.05 

4.20 

4.90 


HI-FI CENTRE 

91 a YorkSt.(behA^en King & MarketSt.) 

SYDNEY, 2000 


for descriptive leaflet post coupon 


Please include postage stamp. 


(opposite Rank Xerox Building) 
Phone 29-4258 


Address- 


___Postcode- 

□ Speaker Kits 

□ Player Stands and Perspex Covers 
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NEW RELEASE! 


GOLDRING 800 ‘SUPER E’ 

free field stereo cartridge 


...hand-crafted and tested for the most critical hi-fi buffs. 


The 800 series, as used by the BBC, has won 
wide acclaim for its outstanding performance. 

Now Goldring goes one step further with the 
800 ‘SUPER E,’ a cartridge capable of repro¬ 
ducing the complete dynamic range captured 
on your records. And, used with ancillary 
equipment having sufficient overload margins, 
it permits new peak loudness levels. 

What’s more each 800 ‘SUPER E’s’ perform¬ 
ance is certified. Each one is accompanied by 
its own individual Bruel & Kjoer Performance 
Chart and Serial Numbered Calibration Form. 

The 800 series is based on a very advanced 
principle: a very lightweight tube of magnetic 
material lies in a ‘free field’ generated by a 
fixed source coupled to a low mass diamond 
point. They feature low mechanical impedance 
(tracking at %-2 grams), screening from exter¬ 
nal hum fields, gold-plated contacts, replace¬ 
able elliptical diamond stylus. 


SPECIFICATIONS: 


Frequency 

Response: 

Sensitivity: 

Separation: 

Load: 

Compliance: 

Effective Point 
Mass: 

Stylus Tip: 

Tracking Weight: 
Head Weight: 
Connections: 
Mounting: 

Vertical Tracking 
Angle: 


10 cps-25 kc’s 
5 mV per cm/55 sec 

25 dB at 1 kc and nowhere 
less than 15 dB 

47 k-100 k ohms 
30 x 10" 6 cm/dyne 

Less than 1 mg 
Elliptical Diamond 
0.0008" x 0.0003" 

3 / 4-2 grms 
8 grms 
4 pins 

Vz" standard 
15° 


GOLDRING ENGINEERING (A’ASIA) PTY. LTD. 

N.S.W.: 443 Kent Street, Sydney. 29-1275/6/7 

VIC.: 368 Little Bourke Street, Melbourne. 67-1197 W.A.: 91 Hay Street, Subiaco, Perth. 8-4988 

QLD.: 235 Edward Street, Brisbane. 2-3247 S.A.: 77 Wright Street, Adelaide. 51-5117 

FROM THE EVER-WIDENING RANGE OF HI-FI EQUIPMENT AVAILABLE FROM GOLDRING. 


« 
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read what the experts 
have to say about the 

GOLDRING LENCO GL75 





PERCY WILSON 

Manufactured by Goldring Manufacturing Company (GBI 
Ltd., 486-488 High Road, Leytonstone, London Ell. 
Manufacturer's specifications: TURNTABLE: AC mains: 
200/240 V. 50Hz. Mains switch fully click suppressed 
4-pole constant velocity motor (15 VA). Continuously 
variable speed adjustment. Adjustable stops for 16, 331/3, 
45 and 78 rpm. 9 lb. non-magnetic dynamically balanced 
turntable. Wow and flutter measured, accordinq to DIN 
spec., 0.06%. Rumble measured, according to DIN spec., 
-60db. Speed variations + 0.2% for 10% mains voltage 
change. Automatic disengagement of Idler wheel. Dimen¬ 
sions: front to back: 13in. Side to side: 15 in. 
TRANSCRIPTION ARM: Pickup arm with counter-balance 
weight and bias compensatibn (anti-skating) adjustment. 
Knife-edge bearings. Stylus pressure adjustable from 0.5 
to 5 grams., with slidinq weight. Minimum stylus pressure 
0.5 gram. Removable lightweight pickup headshell. Total 
length of pickup arm: 1 2/ in. Tracking length (distance 
from pedestal to centre off turntable) 8.3 in. Overhang of 
stylus 0.675 in. Total Adjustment for stylus position: 
Vi in. Offset angle: 23° T2‘. Trackingf^rror + 0.8°. Can 
accommodate any cartridge. Hydraulic lowering device. 

I have now had oneiof these transcription units 
on test for ov^r six* months; and some of my 
professional colleadbes have made independent 
assessments which fgree with mine. So, let me 
not beat about the-bush, but declare my verdict 
straight away. This is, quite simply, that * e 
GL.75 is easily the best integrated turntable 
arm unit that the partnership betweeJT 
Goldring have yet produced. 

This is, of course, a mouthful, 
ship's products have long been kr^ 
in the front rank. I have no hesitai 
in declaring that the GL.75 i 
reckoned with in any company^ 
cumstances, anywhere in the w ; 

Having made that confession q 
not merely of faith, I must, 
justify it by stating the resij 
tests. In this I shall not 
cription that can *be gle 
ifications. I shall only comr^j 
the performance. 

First of all, I must refer, 
features. This is the 
tinuous variation of ti 
icians and others who 
perfect pitch, this is 
other turntable I knovj 
It is secured by haviq 
wheel which travel 
turntable. This idle^ 
izontal axis and itSj 
times thought tha^ 
not affect the mcf 
hasty and wrong 
of design in which^ 
angles to the turntcj 
than a design in wh 
to the turntable. 


In my tests I mounted the motor plate on stilts, 
as it were, above a rather thin motor board, 
which would resonate quite easily. I found the 
possibility of rumble all right, but I also found 
that the makers' recommendations had indicated 
the answer. In the first plac^ the motor plate 
must be mpunted, as specified, on a motor board 
at least % inch thick. Do not on any account go 
below % inch. If the motor board in your cabinet 
is slimmer than this, then stick a sheet of Celote* 
to it so as to damp out any natural resonance. 
When suitable precautions are taken in mounting; 
such as the makers specify, the possibility of 
rumble is avoided. I have enlarged in this report 
on this possibility, because of the special vulner¬ 
ability in a vertical drive as compared with a 
horizontal one; and to make it clear that the 
makers have safeguarded the position in their 
mounting instructions. 

The second precaution to be taken, and this is 
vital, is that the motor should always be switched 
off and on at the switch on the motor plate and 
never at an independent switch. Otherwise the 
idler driving wheel would be left in contact with 
the turntable, and a tiny flat may be created on 
the rubber driving rim. In order to have accurate 


Hi-Fi News', February, 1969. Frank Jones 

MANUFACTURER’S SPECIFICATION. 

Precision engineered transcription motor and 
arm. Turntable: Die-cast non-magnetic alloy 
dynamically balanced. Diameter: 12± in. Weight 
8-8 lb. Speeds : Infinitely variable between 30 and 
86r.p.m.; click-in stops for standard speeds in¬ 
cluding 16§ r.p.m. Wow and flutter: 0-06% (DIN 
specification). Rumble : —60 dB. Speed stabi¬ 
lity: Within 0-2% for a 10% change in mains 
voltage; within 0-3% for pickup playing at 6 gm. 
Lowering device: hydraulic. 

PICKUP ARM. Lightweight type with decoupled 
counterweight and separate playing weight 
counterbalance. Stylus pressure: Infinitely 
variable between 0-5 gm, calibrated at \ gm inter¬ 
vals. Total length: 12-4-in. Effective length: 
8-3 in. Overhang : 0-675 InA adjustable up to ± in. 
at the headshell. Offset anile: 23° 12'. Tracking 
error: ±0-8°. Height: Adjlbtable. 

Dimensions: 15x13x2± ini (above baseplate) x 
3 in. (below). Weight: 18-7 IT 
GL75/P, on plinth with Per&ex lid, as in photo. 


Manufacturers: Goldring 


anufacturing Co. 


Ltd., 486-488 High Road, London E.11 

its up-to-the-minute appearance 
ng Lenco GL75 is the latest in a 
\tables and playing desks from 
hich started, as far as I can 
he GL56 —the first turntable 
i in Hi-Fi News and basically 
| this machine. Since then we 
with an improved pickup 
isible layout (the GL56 had 
ly under the pickup in its 
some strange reason), 
^;st massive turntable in 
Lith another, improved, 
and now the GL75 with 
styling and a fine 
p go with it. 

of all these units is 
id the unique drive 
it. It has been 
pages, but many 
S with the layout 
requirements, so 
pints will do no 

?d by a robust 
ended between 
f o isolate it from 
This motor is 
'nost precise part 
'act, and runs so 



DISTRIBUTED BY 

GOLDRING 

ENGINEERING (A’ASIA) PTY LTD 

NSW 443 Kent St Sydney 2000 Tel 295802 
VIC 162 Pelham St Carlton 3053 Tel 345105 
QLD 415 Adelaide St Brisbane 4000 Tel 23247 
WA 32 Northwood St Leederville 6007 Tel 84988 
SA 77 Wright St Adelaide 5000 Tel 515117 


SEND COUPON FOR FULL REVIEWS 

to 443 Kent Street Sydney 2000 Telephone 29 58 02 

NAME . 

ADDRESS . 

. POSTCODE . 

GE:P549 
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Streamling Your Stereo Sj 
with KENWOOD’S TT-IO | 


SPEAKER SYSTEM 

KL-88Q 
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TAPE DECK 

TT-IO 


HEAD PHONE 

HS-3 


180-WATT SOLID STATl 
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KENWOOD has the answer to 
the flaws that have bugged your 
stereo system. It’s the "total 
circuit stereo system” - which 
means KENWOOD has exactly 
the right stereo instrument for 
that weak spot in your stereo 
system. The TT-10 tape deck 
is an ideal remedy. It fully mini¬ 
mizes recording and playback 
“Hiss" distortion while halting 
usual low frequency hum mod¬ 
ulation. This 3-head deck has 
three tape speeds-7-1/2 ips and 
3-3/4 ips for Hi-Fi recordings 
and 1-7/8 ips for speech record¬ 
ings. the KL-880 4-way, 5- 
speaker system has a 15-inch 
free-edge woofer, a 5-inch cone 
type midrange, horn type high 
midrange squawkers with two 
tweeters. The HS-3 head phone 
also offers pure-tone clarity. 
The KA-6000 amplifier is a dy¬ 
namic 180-watt model able to 
drive even low efficiency speak¬ 
ers. Separately, as new mem¬ 
bers of your stereo system, or 
in a combined unit these KEN¬ 
WOOD instruments provide “to¬ 
tal circuit stereo system” per¬ 
formance. 


the sound approach to quality 

® KENWOOD 

TRIO ELECTRONICS, IISJCT. 

6-5. l-CHOME. SHIBUYA. SHIBUYA-KU. TOKYO. JAPAN. 


So/e Agent in Australia: Jacoby, Mitchell & Co., Pty., 
Ltd.: Head Office; 469-475 Kent Street. Sydney Tel: 26-2651 
Melbourne; 15 Abbotsford Street Tel: 30-2491 Brisbane; 

56 Edward Street Tel: 2-6467 Adelaide; 652 South Road. 
Glandore Tel: 53-6117 Perth; Jayem Electronics. 252 William 
Street Tel: 288102 Tasmania? K.W. McCulloch Pty., Ltd.. 

57 George Street. Lounceston Tel: 25-322 Newcastle; 
Edmunds Moir & Co.. Pty.. Ltd., 18 Wood Street Tel: 61-4991 
Distributor in New Zealand: JOHN GILBERT & CO., Tasman 
Buildings, Anzac Ave., Auckland. C.l. 



30 -WATT 

FET SOLID STATE AM/FM STEREO 
RECEIVER TK-2QU 

* F.E.T. (Field Effect Transistor) 3-Gang Tuning 
Condenser frontend for superior sensitivity, im¬ 
age rejection and cross modulation ratio. 

* Dimensions: 

14-1/16"(W), 4-3/4”(H), 11-1/4”(D) 



-40-WATT 

SOLID STATE STEREO AMPLIFIER 

TK-150U 

* 5 pairs of input terminals for MAG, AUX 1, AUX 
2, TAPE REC and TAPE PLAY, 

* Damping factor: 40 (at 16 ohms), 

20 (at 8 ohms) 

* Dimensions: 

10-1/4"(W), 4-l/8”(H), 9-3/8”(D) 



60-WATT 

SOLID STATE STEREO AMPLIFIER 

TK-250U 

* 2 sets of stereo speaker terminals and front 
panel speaker selector switch. 

^Dimensions: 

13"(W), 4-l/8"(H), 9-15/16’’(D) 


Ask for a catalogue or demonstration by your 
nearest dealer. 


To: Jacoby Mitchell & Co.,Pty.,Ltd. EA 

469-475 Kent St., Sydney. 

Send me information on KENWOOR 
RECEIVERS, AMPLIFIERS, SPEAKERS & 
name of nearest KENWOOD retailer. 


NAME:AGE: 


ADDRESS: 









































Latest report on Apollo 13 failure 


NASA "DETECTIVES" PROBE 
SPACE MYSTERY 

Following a minute investigation into the circumstances which caused the 
accident in Apollo 1 3's service module, and the subsequent aborting of the 
lunar mission, the Apollo 13 Review Board has published its findings. The 
investigation brought to light an extraordinary chain of circumstances and 
the conclusions reached leave no doubt that the accident was caused by 
a series of human errors and questionable decisions. 



When Apollo 13 achieved a success¬ 
ful lift-off, orbit insertion and on- 
course trajectory, it seemed like only a 
matter of routine to complete the lunar 
landing and achieve the mission’s ob¬ 
ject. Accordingly, the announcement by 
the mission commander 56 hours 
after lift-off that they had a “problem,” 
followed by the news that there had 
been a “bang” and that both fuel cells 
had failed, came as a complete sur¬ 
prise. Since the spacecraft depended on 
the fuel cells for electrical power, with¬ 
out which the mission could not suc¬ 
ceed, the decision was made to aban¬ 
don the lunar landing and bring the 
astronauts back by whatever means 
possible. Eloquent tribute has already 
been paid to all concerned with the 
subsequent rescue operation, which kept 
the whole civilised world on edge until 
its successful conclusion. But with this 
ended, the question remained — “What 
went wrong?” 

The Apollo 13 Review Board was 
established and “charged with the 
responsibility of reviewing the circum¬ 
stances surrounding the accident, of 
establishing the probable cause of the 
accident, of assessing the effectiveness 
of flight recovery actions, of reporting 
these findings, and of developing rec¬ 
ommendations for corrective or other 
actions.” The board subsequently is¬ 
sued a report running into some 150 
pages, much of which is fairly routine, 
covering such matters as the con¬ 
stitution of the Board, the arrangement 
of the spacecraft, and the flight of 
Apollo 13 before and after the acci¬ 
dent. The most significant part of the 
report is the conclusion that the cause 
of the accident was combustion inside 
a liquid oxygen tank caused by an elec¬ 
trical fault. 

The part of the report which we 
have summarised below outlines the 
extraordinary sequence of events which 
caused this to happen in this particular 
instance, although the equipment used 
was virtually identical with that used in 
previous Apollo missions. 

Right at the outset, there appeared 
to be ample evidence that the accident 
was caused by a rupture of oxygen 
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tank No. 2, one of two s>uch tanks used 
to store liquid oxygen to supply the 
fuel cells upon which the spacecraft 
depended for electrical power. When 
the tank ruptured, it caused damage to 
oxygen tank No. 1, with the result that 
the fuel cells became useless. Resulting 
pressure within the service module 
apparently caused a side panel to be 
blown off, as well as subsidiary dam¬ 
age. With this evidence available, the 
Review Board closely scrutinised the 
history of oxygen tank No. 2 during 
manufacture and pre-flight testing, and 
was able to establish the following 
facts, reproduced here from the report 
with only minor changes: 

The oxygen tanks used in Apollo 13 
were essentially identical to those used 
on several unmanned Apollo flights 
and on Apollo 7, 8, 9. 10, 11 and 12 
manned missions. 

As show in figure 2, the fill line 
from the exterior of the service mod¬ 
ule (SM) enters the oxygen tank and 
connects to the inner cylinder of a 
capacitance gauge through a coupling 
of two Teflon adaptors or sleeves and 
a short length of Inconel tubing. The 
dimensions and tolerances are such 
that if “worst case” variations in an 
actual system were to occur, the coup¬ 
ling might not reach from the fill line 
to the gauge cylinder, and a very loose 
fit would result. 

The design of the oxygen tank is 
such that once the upper and lower 
halves of the inner and outer shells are 
assembled, and welded, the heater 
assembly must be inserted in the tank, 
moved to one side, and bolted in place. 
Then the quantity probe is inserted into 
the tank and the heater assembly wires 
(to the heaters, the thermostats and the 
fan motors) must be pulled through the 
head of the quantity probe and the 32- 
inch coiled conduit in the dome. Thus, 
the design requires during the assembly 
a substantial amount of wire movement 
inside the tank, where movement can¬ 
not be readily observed, and where 
possible damage to wire insulation by 
scraping or flexing cannot be easily de¬ 
tected before the tank is capped off and 
welded closed. 








Acceptance testing of oxygen tank 
No. 2 included extensive dielectric, in¬ 
sulation and functional tests of heaters, 
fans and vacuum pumps. The accept¬ 
ance test indicated that the rate of heat 
leak into the tank was higher than per¬ 
mitted by the specification. After some 
reworking, the rate was improved, but 
was still higher than specified. The tank 
was accepted with a formal waiver of 
this condition. Several other minor dis¬ 
crepancies were also accepted. 

(The report then tells how the tank 
was mounted as part of an assembled 
oxygen shelf and installed in the SM 
(Service Module) for the Apollo 10 
mission. It was subsequently decided to 
remove the oxygen shelf for a minor 
modification which operating ex¬ 
perience had shown to be desirable. An 
already modified shelf was installed in 
Apollo 10.) 

After various lines and wires were 
disconnected and bolts which hold the 
shelf in the SM were removed, a fixture 
suspended from a crane was passed 
under the shelf and used to lift the 
shelf and extract it. One shelf bolt was 
mistakenly left in place during the in¬ 
itial attempt to remove the shelf; and 
as a consequence, after the front of the 
shelf was raised about 2 inches, the fix¬ 
ture broke, allowing the shelf to drop 
back into place. 

The remaining bolt was then re¬ 
moved, the incident recorded, and the 
oxygen shelf was removed without fur¬ 
ther difficulty, Following removal, the 
oxygen shelf was retested to check 
shelf integrity, including proof-pressure 
tests, leak tests, and functional tests of 
pressure transducers and switches, ther¬ 
mal switches, and vac-ion pumps. No 
cryogenic testing was conducted. Visual 
inspection revealed no problem. These 
tests would have disclosed external 
leakage or serious internal malfunc¬ 
tions of most types, but would not dis¬ 
close fill line leakage within oxygen 
tank No. 2. 

The possibility of tank damage from 
this incident is considered to be rather 
low, although it is possible that a loose 
fitting fill tube could have been dis¬ 
placed by the event. 

(Editorial note: This seemingly tri¬ 
vial incident appears likely to have in¬ 
itiated the subsequent train of events 
which led to the failure of oxygen 
tank No. 2 in flight, as will be explain¬ 
ed.) 

After modification and testing, the 
oxygen shelf was shipped to Kennedy 
Space Centre for further testing and 
assembly on the Apollo 13 launch 
vehicle. 

At the Kennedy Space Centre, the 
command module and the service 
module were mated, checked, assem¬ 
bled on the Saturn V launch vehicle, 
and the total vehicle moved to the 
launch pad. The countdown demonstra¬ 
tion test (CDDT) was initiated and, up 
till this time, the extensive testing had 
revealed nothing unusual about oxygen 
tank No. 2. However, at the time dur¬ 
ing CDDT when the oxygen tanks are 
normally partially emptied to about 50 
per cent of capacity, oxygen tank No. 1 
behaved normally but oxygen tank No. 
2 went down only to 92 per cent of its 
capacity. 

The normal procedure during CDDT 
to reduce oxygen in the tank is to 
apply gaseous oxygen at 80 p^i. 



A more detailed diagram of the section of oxygen tank No. 2 
indicated below by the dotted box . Note the position of the fill 
tube , and how it connects to the capacitance gauge. 



A simplified diagram of oxygen tank No. 2, showing internal 
components. The tank had an inner and outer shell , arranged to 
provide a vacuum space to reduce heat leak, and a dome en¬ 
closing paths into the tank for transmission of fluids and electrical 
power and signals. Mounted in the tank are two tubular assem¬ 
blies, the heater tube (right) and the capacitance gauge . The 
heater tube contains two thermostatically protected heater coils 
and two small fans to stir the tank contents. The quantity probe 
consists of an upper section which supports a cylindrical capa¬ 
citance gauge used to measure electrically the quantity of liquid 
oxygen in the tank. The inner cylinder of this probe serves both 
as fill and drain tube and as one plate of the capacitance gauge. 
A temperature sensor is mounted on the outside of the tube near 
the head. Wiring for all electrically operated devices in the tank 
passes through the head of the quantity probe to a conduit 
inside the dome. 
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Monitor Cold, full range world-famous dual concentric loudspeakers, 
a further refinement in the almost legendary Tannoy range. 

• Entirely new crossover network. 

• Facilities for adjusting treble energy to suit prevailing acoustic 
conditions. 

• Treble roll-off to accommodate variations in programme material. 

• Smoother frequency response in the middle treble register with a 
more constant impedance characteristic. 

• Impedance is normally 8 ohms, but never falls below 5 ohms. 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

SYDNEY—Phone 797 5757 ADELAIDE—Phone 72 2366 

MELBOURNE—Phone 67 9161 PERTH—Phone 28 6400 

BRISBANE—Phone 41 1631 


through the vent line and to open the 
fill line. When this procedure failed, 
it was decided to proceed with CDDT 
until completion and then look at the 
oxygen detanking problem in detail. 

After discussions, it was considered 
that the problem might be due to 
a leak in the path between the fill line 
and the quantity probe due to a 
loose fit in the sleeves and tube. Re¬ 
ferring to figure 1, it will be noted that 
such a leak would allow the gaseous 
oxygen being supplied to the vent line 
to leak directly to the fill line without 
forcing any significant amount of 
liquid oxygen out of the tank. 

A second attempt at a “normal" de¬ 
tanking procedure was then conducted 
on both oxygen tanks, pressurising 
through the vent line and opening the 
fill lines. Tank No. 1 emptied in min¬ 
utes. Tank No. 2 did not. Additional 
attempts were made with higher 
pressures without effect, and a decision 
was made to try to “boil off” the re¬ 
maining oxygen in tank No. 2 by use 
of the tank heaters. 

The heaters were energised with the 
65V DC ground support equipment 
power supply and about H hours later 
the fans were turned on to add more 
heat and mixing. 

After six hours of heater operation, 
the quantity had decreased to only 35 
per cent, and it was decided to attempt 
a pressure cycling technique. With the 
heaters and fans still energised, the 
tank was pressurised to about 300psi. 
held for a few minutes, and then 
vented through the fill line. The firs' 
cycle produced a 7 per cent quantity 
decrease, and the process was con¬ 
tinued, with the tank emptied aftei 
about five pressure/vent cycles. 

The fans and heaters were turned ofl 
after about eight hours of heater opera¬ 
tion. 

(EDITORIAL NOTE: This appear: 
to be the second incident of note in th< 
cycle of events which led to the in 
flight failure of oxygen tank No. 2. 

Suspecting the loosely fitting fill line 
connection to the quantity probe inne: 
cylinder, Kennedy personnel consulte< 
with cognisant personnel and decide( 
to test whether the oxygen tank No. < 
could be filled without problems. It wa 
decided that if the tank could be filled 
the leak in the fill line would not be i 
problem in flight, since it was felt tha 
even a loose tube resulting in an elec 
trical short between the capacitano 
plates of the quantity gauge would re 
suit in an energy level too low ti 
cause any other damage. 

Replacement of the oxygen shel 
would have been difficult and woul< 
have taken at least 45 hours. In addi 
tion, shelf replacement would have ha< 
the potential of damaging or degradin 
other elements in the course of replace 
ment activity. Therefore, the decisio 
was made to test the ability to fill oxy 
gen tank No. 2 on March 30, 1970, 1 
days prior to the scheduled Saturday 
April 11, launch, so as to be in a posi 
tion to decide on shelf replacement we” 
before the launch date. 

Accordingly, flow tests with gaseou 
oxygen were run on oxygen tank No. 
and on oxygen tank No. 1 for con 
parison. No problems were encountere 
and the flow rates in the two tank 
were similar. In addition, the makei 
were asked to test the electrical energ 
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level reached in the event of a short 
circuit between the plates of the quan¬ 
tity probe capacitance gauge. This test 
showed that very low energy levels 
would result. On the filling test, oxygen 
tanks No. 1 and No. 2 were filled with 
liquid oxygen to about 20 per cent of 
capacity on March 30 with no difficul¬ 
ty. Tank No. 1 emptied in the normal 
manner, but emptying oxygen tank No. 
2 again required pressure cycling with 
the heaters turned on. 

As the launch date approached, the 
oxygen tank No. 2 detanking problem 
was considered by the Apollo organi¬ 
sation. At this point, the “shelf drop” 
incident on October 21, 1968, was not 
considered and it was felt that the 
apparently normal detanking which had 
occurred in 1967 at the makers was not 
pertinent because it was believed that a 
different procedure was used. In fact, 
however, the last portion of the pro¬ 
cedure was quite similar, although a 
slightly lower gaseous oxygen pressure 
was applied. 

Throughout these considerations, 
emphasis was directed toward the 
possibility and consequences of a loose 
fill tube; very little attention was paid 
to the extended operation of heaters 
and fans except to note that they 
apparently operated during and after 
the detanking sequences. 

Many of the principles in the dis¬ 
cussions were not aware of the extend¬ 
ed heater operations. Those that did 
know the details of the procedure did 
not consider the possibility of damage 
due to excessive heat within the tank, 
and therefore did not advise manage¬ 
ment officials of any possible con¬ 
sequences of the unusually long heater 
operations. 

As shown in figure 1, each heater is 
protected with a thermostatic switch, 
mounted on the heater tube, which is 
intended to open the heater circuit 
when it senses a temperature of 80°F. 
In tests conducted since the accident, 
however, it was found that the switches 
failed to open when the heaters were 
powered from a 65V DC supply similar 
to the power used at Kennedy Space 
Centre during the detanking sequence. 

Subsequent investigations have 
shown that the thermostatic switches 
used, while rated as satisfactory for the 
28V DC spacecraft power supply, 
could not open properly at 65V DC. 

Qualification and test procedures for 
the heater assemblies and switches do 
not at any time test the capability of 
the switches to open while under full 
current conditions. A review of the 
voltage recordings made during the de¬ 
tanking at Kennedy indicates that, in 
fact, the switches did not open when 
the temperature indication from within 
the tank rose past 80°F. Further tests 
have shown that the temperatures on 
the heater tube may have reached as 
much as 1000°F during the detanking. 
This temperature will cause serious 
damage to adjacent Teflon insulation, 
and such damage almost certainly 
occurred. 

None of the above, however, was 
known at the time and, after extensive 
consideration was given to all possi¬ 
bilities of damage from a loose fill 
tube, it was decided to leave the oxy¬ 
gen shelf and oxygen tank No. 2 in the 
service module, and to proceed with 
preparations for the launch of Apollo 
13. 


Apollo 13 crew 
member John Swi- 
gert with the make¬ 
shift air purifier of 
lithium hydroxide 
canisters and hoses 
constructed by the 
astronauts to re¬ 
duce carbon di¬ 
oxide in the lunar 
and command 
modules during the 
emergency . Direct¬ 
ions for its assem¬ 
bly were radioed 
from the Space 
Centre in Texas. 



This concludes the section of the Re¬ 
view Board’s report on the history of 
No. 2 oxygen tank. 

At this point it seems appropriate to 
summarise the sequence of events 
which resulted in this situation: 

1. An apparently out-of-tolerance 
coupling resulted in a loose-fitting 
fill tube. 

2. The tank suffered jarring which 
could have worsened the already 
poor fit of the fill tube. 

3. The tank would not discharge 
properly during detanking operation 
in the countdown demonstration 
test, presumably because of a loose 
fitting fill tube. In the improvised 
detanking procedure used, the 
tank’s heaters were turned on. 

4. Application of 65V DC to the tank 
heaters caused the protective ther¬ 
mostats to weld together. 

5. Since the thermostats were in¬ 
effective, the tank heaters were 
operated continually during the en¬ 
tire eight hour detanking procedure. 

6. The failure of the thermostats re¬ 
sulted in an abnormally high tem¬ 
perature inside the tank which 
affected the Teflon insulation 
around the fan motor wiring. 

The stage is now set for the final se¬ 
quence of events. 

It appears that the Teflon insulation, 
although possibly badly charred, re¬ 
mained in position around the fan wir¬ 
ing initially, but presumably began to 
disintegrate as the flight progressed. 
Movement within the tank, caused by 
fan action, could have contributed to 
this. However, it was not until 56 hours 
into the mission that the deterioration 
had progressed to the state where arc¬ 
ing occurred through short circuited 
wiring. This oaused the remaining 
Teflon to ignite. It should also be 
noted that the frame of the motor was 
aluminium, and this metal will bum in 
an oxygen atmosphere. It is concluded 
that the resulting combustion within 
the tank probably overheated and 
failed the wiring conduit where it en¬ 
tered the tank and possibly a portion of 
the tank itself. 

The rapid expulsion of high-pressure 
oxygen which followed possibly blew 
off the outer panel of bay 4 of the ser¬ 
vice module, caused a leak in the high- 
pressure system of oxygen tank no. 1, 
damaged the high gain antenna, and 


caused other miscellaneous damage. 
The failure of the mission was inevi¬ 
table in these circumstances. 

The question that still remains to be 
answered is: “How could such a series 
of circumstances occur in what is sure¬ 
ly the most carefully documented and 
most minutely checked operation in 
human history?” In the section of the 
Board’s report entitled “Findings, De¬ 
terminations and Recommendations” 
the matter of the inadequate thermo¬ 
stats is covered in the following way: 

A number of factors contributed to 
the presence of inadequate thermostatic 
switches in the heater assembly. The 
original 1962 specifications for the tank 
and heater assembly specified the use 
of 28V DC power, which is used in the 
spacecraft. In 1965 a revised speci¬ 
fication was issued which stated that the 
heaters should use a 65V DC power 
supply for tank pressurisation. (This 
was the voltage used at Kennedy to re¬ 
duce detanking time.) The tank 
sub-contractors ordered switches for 
the tanks, but did not change the 
switch specifications to be compatible 
with 65V DC. 

The thermostatic switches could 
accommodate the 65V DC during tank 
pressurisation tests, because they nor¬ 
mally remained cool and closed. How¬ 
ever, they could not open without dam¬ 
age with 65V DC power applied. They 
were never required to do so until the 
special detanking. 

During this procedure, as the switch¬ 
es started to open when they reached 
their upper temperature limit, they 
were welded permanently closed by the 
resulting arc and were rendered inop¬ 
erative as protective thermostats. 

Who was to blame? The report says: 

“The thermostatic switch discrepancy 
was not detected in the review of docu¬ 
mentation, nor did tests identify the in¬ 
compatibility of the switches with the 
ground support equipment at Kennedy 
Space Centre, since neither quali¬ 
fication nor acceptance testing required 
switch cycling under load, as should 
have been done. It was a serious over¬ 
sight in which all parties shared.” 

This rather trenchant criticism is 
qualified later by the words: “While the 
team of designers, engineers and tech¬ 
nicians who built and operate the 
Apollo spacecraft also has short¬ 
comings, the accomplishments speak 
for themselves.” Q 
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New use for electron beam recorder 
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COMPUTER PRINTOUT 
ON EBR MICROFILM 


An electron beam recorder and a dry-process microfilm de¬ 
veloped in the United States by the 3M Company have solved 
two great problems of computer printout systems—low speed 
and an increasing torrent of paper copy. 


A modern computer solves complex 
problems in millionths of a second and 
generates digital output data at speeds 
up to 120,000 commands a second. But 
the fastest of mechanical impact print¬ 
ers, which transcribe these encoded 
commands to alphanumerics, operates 
at an absolute maximum speed of only 
2,700 characters per second — many 
Australian units at only 600 characters 
per second. Apart from the drastic wast¬ 
age of computer and operator time at 
this mechanical bottleneck, increasing 
floods of multiple paper printout 
generated by impact printing systems 
are causing acute physical problems. 

The 3M Series F Electron Beam 
Recorder (EBR) system renders obso¬ 


lete both the mechanical impact printer 
and its output medium — paper. 

The new process transcribes comput¬ 
er generated digital information stored 
on magnetic tape direct to alphanumer¬ 
ic images on 16mm microfilm at speeds 
up to 60,000 characters per second. 
The dry-silver microfilm is processed 
instantly by heat alone, emerging as a 
positive transparency of the transcribed 
data- 

Although no hard (paper) copy is 
produced in the EBR process, the 
operator can monitor image formation 
through a viewing screen. A forms in¬ 
sertion facility in the EBR permits line 
overlays or art formats such as letter¬ 
heads to be merged singly, randomly or 


sequentially with the microfilmed al¬ 
phanumerics. Catalogues, maintenance 
manuals and a wide range of similar 
publications can be produced in this 
way. 

The microfilmed information from 
the EBR is duplicated rapidly in a 
roll-to-roll printer and filed in 100ft 
capacity cartridges, each of which mea¬ 
sures four inches square and can store 
3,000 documents on individual frames. 
Any frame can be automatically 
retrieved in seconds at a reader-printer 
terminal for information viewing and 
production of paper copies. 

The system’s electronic components 
are similar to those of the 3M EBR- 
100, which converts video signals into 
black and white movie film (“Elec¬ 
tronics Australia,” April 1969) and the 
3M Chromabeam process, which con¬ 
verts colour video to 16mm motion pic¬ 
ture colour film (“Electronics Austra¬ 
lia,” May, 1970). 

A typical Series F EBR printout 
system consists of a Model 110 com- 




MODEL 110 TAPE UNIT ELECTRON BEAM RECORDER (EBR1 


TOP OF PAGE: Ele¬ 
ments of the system. 
Magnetic tape comput¬ 
er output (A) is tran¬ 
scribed by EBR direct¬ 
ly to dry-silver film (B) 
and heat processed in¬ 
stantly to microfilm for¬ 
mat (C) for filing (D). 
Automatic retrieval by 
reader printer (E) for 
information viewing 
and/or hard copies (F). 


LEFT: Mechanical 

schematic diagram of 
the 3M Model 110 tape 
unit and Series F elec¬ 
tron beam recorder. 
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-DEFLECTION PLATES 


LEFT: The elements of the electron beam gun used in the electron 
beam recorder. 

ABOVE: The electron beam “writes” a latent image on the dry- 
silver microfilm. 


DEFLECTION YOKE 


puter tape unit, the EBR, a roli-to-roll 
duplicator and viewer-printer units at 
point-of-use locations. The computer 
tape unit handles seven-tra.ck, half-inch 
magnetic tape with computer generated 
data stores in standard binary coded 
decimal (BCD) format. Nine-track for¬ 
mat compatible with IBM Series 360 
systems is optional. Storage densities 
are 556 and 800 characters per inch 
and tape speed is 75 inches per second. 

The EBR’s control interfacing 
system responds to these digital codes 
by activating appropriate electronic 
character generating circuits and con¬ 
verting the printable data from digital 
format to analog signals suitable for 
electron beam character generation on 
the microfilm. It also processes control 
code information such as image format 
and forms insertion commands. 

The electron beam inside the elec¬ 
tron gun is modulated by the analog 
signal output of the control interfacing 
section. Using the stroke method, the 
beam “writes” standard, bold, or en¬ 
larged symbols as latent images on the 
dry-silver microfilm. Tabulation and 
vertical positioning of lines can be pro¬ 
grammed on to the tape or the system 
can use some tapes programmed for 
conventional printers. 

The electron beam gun consists of an 
emitter assembly, casing, anode, mag¬ 
netic lenses, deflection plates and a 
yoke. All components are contained 
within the casing, which is maintained 
at an extremely low pressure by 
vacuum pumps. The emitter assembly 
includes a cathode and control grid. 
Like any vacuum tube, the cathode is 
the constant source of electrons. The 
control grid is biased to cut off the 
electron beam except when it is driven 
to a positive value by the control inter¬ 
face unblank amplifier (when a charac¬ 
ter is being written on the microfilm).. 

A high difference of potential exists 
between the anode and cathode. The 
anode accelerates the electrons to form 
the electron beam and magnetic lenses 
form, or focus, the beam. 

Analog signals which represent 
characters are applied to the four de¬ 


flection plates which deflect the beam, 
much like the deflection plates in an 
oscilloscope, to “write” the character 
on the microfilm. Analog signals which 
represent character placement informa¬ 
tions (tab and line skip codes) are 
applied to the deflection yoke which in 
turn deflects the beam to the selected 
location on the microfilm. 

The 650-foot rolls of dry-silver 
microfilm are "exposed” frame-by¬ 


ume of equivalent paper records, is 
correspondingly easier and cheaper to 
handle, file and distribute. Four 100- 
foot capacity cartridges of microfilm 
replace a complete standard filing cab¬ 
inet—a 96 per cent saving in space. 

The 3M Series F EBR system will 
launch COM (computer output to 
microfilm) activity in Australia. The 
process is being installed at the newly- 
formed micropublishing division of 
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3M SERIES F 

ELECTRON BEAM RECORDER [EBR, 


□ 


DUPLICATE 
ROLLS OF 
MICROFILM 


A typical 3M Series F electron beam 
recorder installation . 


□□□ 

MICROFILM VIEWERS 
OR 

PRINTERS AT POINT-OF-USE LOCATIONS 


frame to the electron beam as they 
pass through the vacuum of the elec¬ 
tron beam gun housing. A near-perfect 
seal at the film entrance and exit slots 
allows the vacuum pumps to maintain 
the required low pressure. 

After each microfilm frame has been 
“exposed” it advances to the optical 
forms insertion device and thence to the 
heat developing chamber. No chemical 
processing is necessary. Output of the 
EBR is positive-appearing frames of 
microfilm 14mm square, in roll form, 
at the rate of eight frames per second. 
The film is ready for viewing, copying 
or duplicating. 

Microfilmed information, at only 
about two per cent the weight and vol¬ 


Sydney EDP services group Idaps 
Compuier Science Ltd. and should be 
on stream by the end of this year. 

Further information on the Series F 
Electron Beam Reorder may be ob¬ 
tained by writing, on company letter¬ 
head, to Mr T. Leyshon, 3M Company, 
950 Pacific Highway, Pymble, N.S.W. 
2073. 

EDITORIAL NOTE 

The basic principles of electron beam 
recording are not covered in this article, 
but have been described in detail in an 
earlier article. Readers not familiar 
with the principles involved should 
refer to the article “Electron Beam Re¬ 
corder for High Quality Television 
Film” published in the April, 1969, 
issue of “Electronics Australia.” Q 
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subminiature toggle 
and pushbutton switches 

from Plessey 

C. & K. Components Inc. 


now available 

Manufactured in U.S.A. by 

Designed to meet the highest stan¬ 
dards of quality and reliability these 
C. & K. subminiature toggle switches 
combine maximum performance with 
minimum weight and size. All switches 
feature rugged construction, simple 
mounting, excellent appearance and 
long, trouble-free operation. These 
switches adapt to virtually any manual 
switching requirement in a very wide 
range of aerospace/ground/undersea 
application where space is at a 
premium. 



Model No. 


SPOT 

7101 

7103 

7105 

7107 

7109 

7101 RPC 
7103 RPC 
7105 RPC 
7107 RPC 
7109 RPC 


Jii 


ON 

ON 

(ON) 

ON 

NONE 

ON 

ON 

(ON) 

ON 

NONE 


i 


NONE 

OFF 

OFF 

OFF 

ON 

NONE 

OFF 

OFF 

OFF 

ON 


^Key- 
i way 


ON 

ON 

(ON) 

(ON) 

(ON) 

ON 

ON 

(ON) 

(ON) 

(ON) 


PLESSEY 

Components 


GENERAL SPECIFICATIONS 
Contact Rating 2 amps @ 240VAC, 5 
amps @ 28VDC resistive load 
Insulation Resistance 1000 megohms 
minimum 

Dielectrical Strength 1000 volts r.m.s. 
at sea level 

Electric Life 100,000 make and break 
cycles minimum on all models ending 
in 01 only; all other models 40,000 
cycles 240 VAC — 39 VDC resistive 
load. 

Initial Contact Resistance 10 milliohms 


maximum at 2-4 VDC, 1 amp. 
Contacts Working contacts are Coin 
Silver. 

Operating Lever Bright chrome plated 
brass bat handle toggle is standard; 
plastic colour caps supplied on re¬ 
quest. 

Case Material General purpose 
phenolic. 

For further information please contact 
Professional Components Department, 
Villawood, N.S.W., or Ducon Interstate 
Offices. 



C&K . 


U.S.A. 




Circuitry with toggle lever positioned as 
shown () Parenthesis indicate momentary or 
non-locking position. 



Model No. 

l 

i 

-Key 

way 





DPDT 




7201 

ON 

NONE 

ON 

7203 

ON 

OFF 

ON 

7205 

(ON) 

OFF 

(ON) 

7207 

ON 

OFF 

(ON) 

7209 

NONE 

ON 

(ON) 

7211 

ON 

ON 

ON 

7213 

ON 

ON 

(ON) 

7215 

(ON) 

ON 

(ON) 

3PDT 




7301 

ON 

NONE 

ON 

7303 

ON 

OFF 

ON 

7305 

(ON) 

OFF 

(ON) 

7307 

ON 

OFF 

(ON) 

7309 

NONE 

ON 

(ON) 


Model No. 


. 


4PDT 




7401 

ON 

NONE 

ON 

7403 

ON 

OFF 

ON 

7405 

(ON) 

OFF 

(ON) 

7407 

ON 

OFF 

(ON) 

7409 

NONE 

ON 

(ON) 

7411 

ON 

ON 

ON 

7413 

ON 

ON 

(ON) 

7415 

(ON) 

ON 

(ON) 

PUSH BUTTON 




8121 

SPDT 

r' Mom 


8221 

8321 

DPDT 

3PDT 

entary 

8421 

4PDT 

1 




Plessey Ducon Pty Limited 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 


Melbourne 42 3921 
Brisbane 2 3287 
Adelaide 76 3434 
Perth 21 4821 
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JAPAN'S ELECTRONICS 
INDUSTRY THRIVING 

Production of electronics equipment in Japan is climbing at 
a rapid rate, the annual average growth rate being a 
phenomenal 24 per cent. This figure greatly outstrips the 
growth rate of Japanese industry as a whole. 


The total value of last year’s produc¬ 
tion was 2,777,000 million yen (about 
$685,250 million), according to figures 
released by the Japan Electronic In¬ 
dustry Promotion Association. This 
represented a 40 per cent increase over 
the 1968 figure. 

Of the total 1969 output, equipment 
for domestic use accounted for 45.9 per 
cent; for industrial use 27 per cent; 
components, 27.1 per cent. The large 
percentage for domestic use was due 
mainly to the booming sales of colour 
television receivers, with tape record¬ 
ers, tape players, and other audio 
equipment also making a significant 
contribution. 

Exports in 1969 totalled 714,800 
million yen ($1,787 million), showing 



an increase of nearly 41 per cent over 
the 1968 figure. The bulk of exports 
consisted of colour television sets, radio 
receivers and other domestic equip¬ 
ment. Exports of industrial electronics 
equipment, such as desk top calculators 
and communications apparatus, have 
also been climbing steadily in recent 
years. 

In a recent Electronics Exhibition in 
Japan, 289 Japanese manufacturers 
participated, in conjunction with 118 
overseas companies. In the 1,500 booths 
erected for the exhibition, a very wide 
range of the newest electronics 
products was displayed, but undoubt¬ 
edly the items attracting the most 
attention were the cassette type video 
tape recorders, the miniature television 
receivers, little bigger than a movie 
camera, fully transistorised colour tele¬ 
vision receivers, and desk top electronic 
calculators. 

Japan produced 454,372 of these 
miniature calculators in 1969, with a 
total value of 54,920 million yen 
$137.3 million). This was more than 
twice the number produced in 1968. 
The figures so far available for the cur¬ 
rent year show a further dramatic in¬ 
crease, with production running at 
100,000 units per month. 

Japanese manufacturers are taking 
an increasing interest in overseas 
activities. Canon Inc. is to set up a 
factory in Taiwan. Construction is to 
start Jater this year. Sharp Corp. is 
planning to establish a branch office in 
Vienna, Austria, to promote sales of 
electronic calculators to Czechoslovakia 
and other countries of the Eastern bloc. 
The first shipment of these calculators 
to the U.S.S.R., totalling 1,500 units, 
was delivered recently, while a contract 
for export of 60,000 units to West Ger¬ 
many was concluded recently. 

It is perhaps significant that more 
than 60 per cent of the electronic 
equipment exported from Japan goes to 
industrially advanced countries. n 


ABOVE LEFT: A miniature desk-top electronic calculator, the 
Sharp Micro Comet 4B, attracted considerable attention at a recent 
Electronics Exhibition. Small enough to sit in the palm of the hand, 
the unit sells in Japan for 99,800 yen ($250). 

RIGHT (Top to bottom): A “home entertainment centre” with colour 
TV set, video recorder, sound tape recorder, stereo record player with 
amplifier/tuner, and “program timer” panel. 

Miniature TV sets with 1.5in tube, made by Matsushita Electrical 

Industrial Co. 

Cassette type video tape recorder which records and plays back in 

colour. 

A compact portable video tape recorder with in-built video camera, 
weighing only 10lb. The makers, Sanyo Electric Co., claim it is the 
only one of its type in the world. 
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REGISTRATION Of SERVICEMEN- 


New Zealand scheme favoured by industry 


Unlike Australia, New Zealand has a system of registration for radio 
servicemen. It is system which is widely accepted in the industry, and 
is regarded by many as offering definite advantages. 


By B. S. Furby 


New Zealand has high standards for 
electrical practice and wiring, and this 
is reflected in the excellent safety 
record. In the field of domestic radio 
servicing, which is affected by the same 
regulations, no case has ever been 
recorded of death from electric shock 
attributable to faulty work by a regis¬ 
tered radio serviceman. 

Historically, the origins of registra¬ 
tion for radio servicemen are of inter¬ 
est. Electricians used to be registered 
by a number of separate electricity 
supply authorities, each with their own 
set of rules. Although a measure of 
national uniformity prevailed through 
the standards of the Fire and Under¬ 
writers Association, electricians re¬ 
garded a national scheme as more de¬ 
sirable, and petitioned the government 
for a national registration scheme. An 
Act passed in 1925 brought such a 
national registration scheme into being, 
although at first it applied only to elec¬ 
tricians and inspectors. 

At that period, radio servicemen 
were regarded as qualified after they 
had passed radio and electrical exam¬ 
inations conducted by the Radio Tra¬ 
ders’ Federation. This was in the days 
of battery-powered receivers, but when 
mains powered receivers became avail¬ 
able, radio came within the scope of 
the electrical wiring regulations. About 
1934, the Radio Retailers' Association 
asked the Electricians’ Registration 
Board to take over the trade exam¬ 
inations for radio servicemen. The test 
subsequently devised by the E.R.B. 
included theory papers on radio and 
electricity, plus a practical test in¬ 
volving wiring. Previously qualified ser¬ 
vicemen were registered on passing the 
non-radio part of the test. 

The major advantage of the registra¬ 
tion system is that, in setting a stand¬ 
ard of attainment by requiring service¬ 
men to pass examinations before regis¬ 
tration, a level of competence is estab¬ 
lished. Further, once registered, a ser¬ 
viceman has to maintain the accepted 
standards of workmanship. It is 
generally accepted in New Zealand that 
the system has been beneficial to the 
public interest, and that it is here to 
stay. 

A category outside the radio servic¬ 
ing group was that of radio technician. 
This compised Post Office, broad¬ 
casting and civil aviation staff, whose 
qualification was a certificate gained in 
a Post Office examination in radio. 
Many such technicians were responsible 
for operating and maintaining big trans¬ 
mitters in isolated locations, for which 
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a knowledge of electrical wiring and 
safety was needed, so a separate exam¬ 
ination for this class was devised, and 
registration was limited to the specific 
type of work. Full registration as radio 
servicemen was eventually extended to 
such limited registration holders. New 
legislation passed in 1970, extending the 
radio serviceman's limit of work in 
electrical servicing, applies equally to 
the technician class. 

Engineers, to practise as such in 
New Zealand, require registration after 
qualification. (Engineering registration 
applies to all classes of engineer—civil, 
mechanical and electrical.) Those 
included in the category of electrical 
engineering (which includes elec¬ 
tronics), are entitled under the elec¬ 
trical act, once registered, to do the 
work of registered electricians. 

A more recently recognised class of 
engineer, is the R.E.A. (Registered 
Engineering Associate), who can quali¬ 
fy in various classes, including elec¬ 
trical and telecommunications (elec¬ 
tronics). Those who qualify and are 
registered as an electrical R.E.A. are 
also entitled to do the work of elec¬ 
tricians. This entitlement does not ex¬ 
tend to R.E.A.s in telecommunications, 
but this class should have no difficulty 
in registering as radio servicemen. 

It is important to differentiate 
between the two main classes of elec¬ 
trical registration in New Zealand. 
Electricians (and registered electrical 
engineers) may work o.i all classes of 
wiring, fixed or portable. Registration 
as a radio serviceman, or similar limit¬ 
ed class, restricts the registered person 
to specified appliances and classes of 
work. These classes have proliferated 
over the years, so that until recently 
there were more than 70 different 
classes of registration, among which 
was included the category of radio 
amateur. These classes are to be 
consolidated, reducing the number of 
different registrations drastically. 

Electrical apprentices serve a nom¬ 
inal four-year term (8,000 hours). Trade 
examinations can be attempted pro¬ 
gressively, and advanced trade certifi¬ 
cates have been introduced. The Trades 
Certification Board now conducts 
the examinations, in conjunction with 
the Electricians’ Registration Board. 
The radio serviceman's registration 
follows a 10,000 hours apprenticeship 
(reducible if the candidate holds the 
School Certificate). On qualifying, the 
radio serviceman can also sit for ad¬ 
vanced trade certificates in television. 


industrial electronics and radio com¬ 
munications. 

Radio servicemen who want to ob¬ 
tain additional qualifications for full 
electrical registration will have part of 
their previous time in the industry 
taken into account by the Electricians’ 
Registration Board. The amount of 
this time concession is assessed on 
merit, and the amount of practical ex¬ 
perience. The further training involved 
is not normally required to be served 
under an apprenticeship contract. 

A revision of the Electricians’ Regis¬ 
tration Act which has been in course 
of preparation for the past two years 
is now completed. The changes to the 
Act attempt to take into account ad¬ 
vances in established techniques, and a 
new class of electrician — the electrical 
technician — has been created. This 
recognises the greater responsibilities 
of industrial electricians concerned 
with the complex equipment in use in 
factories today. In the electronics field, 
a radio mechanic class has been creat¬ 
ed, for the man who has completed 
an apprenticeship but has not been 
able to pass the theory examination. 
Such a man must work under a fully 
registered radio serviceman, but his 
training is not lost to the industry be¬ 
cause of his inability to pass the exami¬ 
nation. 

Under the new legislation, the clas¬ 
ses of electrical registration are now: 
electrical technician; electrician; elec¬ 
trical mechanic; radio serviceman: 
radio mechanic. Limited registration is 
provided for: general appliance servic¬ 
ing: cable jointers. 

The registration system is generally 
well accepted and supported by those 
whom it affects. 

The N.Z. Radio and Television 
Manufacturers’ Federation supports 
the principle of registration, and 
responsible members of the industry- 
see it not only as a way of setting a 
standard for candidates to achieve, but 
also as a continuing standard with 
which the work of the registered man 
must comply. 

The Electrical Trades Union of In¬ 
dustrial Workers endorses registration, 
and its secretary, Mr A. J. Neary, 
agrees that it sets a safety standard 
in the public interest. The union does 
not think it creates a closed shop, and 
points out that there have been num¬ 
erous instances reported of unregistered 
men doing work requiring registration. 
The union has helped several of these 

(Continued on page 207). 
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THE NEW LUSTRE MODEL ST-510 TONE 
ARM . . . TRACKS AT LESS THAN 

GRAM . . . AND COSTS ONLY $19. 


Orders for the new Lustre Model ST-510 
tone arm can now be filled immediately. 
Miniature ball races are used throughout, 
the head shell accepts all standard ^in 
mounting cartridges, finish is satin chrome 
and anodised aluminium. An outrigger bias 
adjustment is fitted and stylus pressure is 
adjusted with the counter balance weight. 
The MODEL ST-51 OD is fitted with a lift¬ 
ing/lowering device and costs $24.50. The 
Model ST-510 (without lift) inc. sales tax 
is priced at $19. 



= SAVE YOUR RECORDS . . USE THE 

H UNIVERSAL LUSTRE TONE ARM LIFT! 

= This beautifully finished and functional uni- 
= versal tone arm lift will fit all tone arms 
=5 ... the lowering action is pneumatically 

= dampened and extremely smooth. Risk of 
= record damage may now be 
= eliminated. 

= Including Sales Tax. 



= COMPAX SOLID STATE TUNERS 

= A high quality wide band AM tuner, the 
= Compax represents outstanding value. Out- 
= put suits all amplifiers and tape recorders, 
s The external teak finish case is optional. 
= Price with case is $49.50 £ TA 
| Inc. Sales Tax. 


DEMAGNETISE YOUR TAPE HEADS AND 
IMPROVE TAPE PERFORMANCE! Simply 
plug the tape head demagnetiser into any 
AC power point and pass over the heads. 
Takes only five seconds and can make a 
world of difference Two models — single 
and double probe. 


= Both inc. Sales Tax 


$4.50 


S NOW ... A NEW 8-INCH CO-AXIAL 
= SPEAKER WITH UNIQUE PERFORMANCE 

H AND Six POWERFUL MAGNETS . . . 

= ONLY $36.50! 

= Can any 8in speaker be worth $36.50? 

= Easily . . when you see and hear the re- 
= markable CX-20D. Here at last is a total- 
= performance 8in. co-axial speaker with six 

j= magnets, a horn type tweeter, an electrical 

= crossover, high compliance and unusually 

= robust ribbed construction. Total weight is 
= almost 8lbs and frequency response is 

= 35-20.000 Hz. The response curve is sub- 

= stantially flat; from an engineering vlew- 

= point the CX-20D is superb In design and 

= construction. The matching enclosure is 
= easy to make and any handyman can make 

= it from readily available materials. We 

== want you to hear the CX-20D and make 

= your own appraisal. It’s * > a 

= tremendous value for money! LI] 

= Inc. Sales Tax. V«JvJU 


= CONNOISSEUR STEREO CARTRIDGE — 
H ONLY $12.50 

= Designed to effectively load any amplifier 

= or tape recorder, the Connoisseur Model 

= SCU-1 ceramic stereo cartridge has an ex- 

== tremely wide frequency response and is 

= fitted with a diamond stylus C 4 0 CA 

EE Ask for copies of reviews ^|Z«Dv 

§§ SAVE ON SANSUI AMPS AND SPEAKERS 

EE All popular Sansui models are In stock 

= ... amplifiers and speaker systems. Write 

= for your EMQ or call at your nearest Encel 
= Stereo Centre. 


= TAPE SPLICERS . . . ONLY $3.50 

= We've Just made another special purcnase 
= of tape splicers . . . and while the stock 
= lasts this easy-to-use unit Is priced at only 
= SI.50. Save time and fidgeting — and 
jj= frayed nerves; order now! 


HIGH QUALITY MICROPHONES 
DESIGNED FOR USE WITH 
MOST TAPE RECORDERS 


LONDON LM-1O0 

An omni-directional dynamic dual impedance 
microphone with a response of 50-15,000 
Hz. An ideal general-purpose unit, robust 
and designed to withstand studio or field 
use. Ask for complete speci¬ 
fications. 

Encel price Inc. Sales Tax . . 


$9.75 



LONDON MODEL LM-200 

A dynamic cardioid dual impedance micro¬ 
phone with balanced output and a frequency 
response of 50-15,000 Hz. Discrimination 
at 180 deg. eliminates unwanted back¬ 
ground noise Natural recordings are pos¬ 
sible even under unfavourable acoustic 
conditions. Weight is only 4 , 2 oz Including 

the cable. Ask for complete " * -- 

specifications. 

Encel price Ind. Sales Tax . . 


$16.85 



SONICS STEREO PHONES—$12.50 

Model HS-304 Sonics stereo headphones are 
very comfortable and offer fatigue 
listening on a personal basis, 
wide frequency response and 
remarkable stereo presence . . 


free 


$12.50 


JUNCTION BOXES FOR ONLY $4.50 

Add a headset to your amplifier even if 
it’s not fitted with a headphone Jack. Model 
JB3 junction boxes may be fitted in the 
speaker leads " 

Twin outlets. 

Inc. Sales Tax. 


$4.50 


TRADE-IN AND TRADE-UP! 

When purchasing equipment from Encel 
Electronics, be sure to ask for a trade-in 
valuation on your old equipment. If your 
old equipment is in good working order, 
the cost of your current purchase can be 
reduced considerably. Bring In your ampli¬ 
fier. tape recorder, tone arm, etc . . 

and save more than ever at Encel Stereo 
Centres! 


SAVE MORE ON ALL LEADING MAKES 
OF TAPE RECORDER 

Encel Stereo Centres stock all the best 
makes . . . Akai. Sony. National. Toshiba, 
Philips. Revox, Tandberg, and many more. 
You’ll be wise to secure an Encel price 
before you commit yourself elsewhere. Save 
at Encel’s! 


KENWOOD AMPLIFIERS NOW AVAILABLE 

Save more at Encels . . . write or call for 
your Kenwood price. Ask for a trade-in 
valuation on your old equipment: often the 
allowances made for working units will re¬ 
duce your outlay considerably All Kenwood 
models available. 


SEE THE NEW GRUNDIG STENORETTE 
AT ENCELS! 

If you need a dictating system, be sure to 
see the Grundig Stenorette Model L at 
Encel Stereo Centres In Melbourne or Syd¬ 
ney This fine tape cassette machine fea¬ 
tures a remote control microphone so you 
can control recording, playback, forward 
and backspace facilities without moving 
from your chair. Ask for the complete de¬ 
tails and for your special Encel price. Your 
new Stenorette will cost you far less than 
you thought possible! 

GRUNDIG PORTABLE/OFFICE DICTATING 
SYSTEMS 

Away from your office you use the Grundig 
EN3 electronic notebook and record your 
reports, notes, memos and instructions on 


an instant loading 44 minute cassette. It 
is a completely transistorised battery oper¬ 
ated dictating machine which fits in your 
pocket, in the office the AC operated Grun¬ 
dig EW3 transcriber offers every desirable 
facility for speedy typing of recorded matter. 
Foot or keyboard control, fast erasure for 
security, internal speaker . . . they're all 
there. Ask for a special price on both 
units at Encel Electronics stores in Mel¬ 
bourne or Sydney. You’ll save more and 
be left with spending money! 

ENCEL SERVICE DIVISIONS 
Modern and efficient service centres operate 
in Sydney and Melbourne. Up to the min¬ 
ute servicing squipment is provided and 
skilled technicians who have been specially 
trained actually save you money when serv¬ 
ice is necessary as time expended is kept 
to a minimum. Encel service does not cost 
—it pays 

CASSETTE RECORDERS 

If you're looking for a cassette tape re¬ 
corder. write or call at your nearest Encel 
Stereo Centre for an EMQ. We are not 
permitted to reveal the current cash prices 
for popular cassette recorders through ad¬ 

vertising. 

FOUR TOP VALUE COMPLETE 

ENCEL STEREO SYSTEMS 

1 Sound Model SAQ-203 solid 

state stereo amplifier (12 

watts R.M.S. output), B.S.R. 

Model MA70 turntable, Micro 
Model 2100 magnetic stereo 
cartridge with diamond stylus, 
two Sonics Model AS-61 
multiple speaker systems. 

Each enclosure houses five^n*Tf* 

speakers. Total Encel Pric ej//j 
inc. Sales Tax. 

2 The well known Sound Mocfei 
SAQ-203 stereo amplifier with 
16 watts R.M.S output, a belt 
driven Connoisseur turntable, 

the Lustre ST-510 tone arm. 

your choice of the Micro 2100 
15 or Shure 44-7 stereo mag¬ 
netic cartridge, a matched 
pair of Sonics Model AS-60 
speaker systems, base for the 
turntable. This unit is wired 
and ready to switch on. Inc. 

Sales Tax.$209 

With a perspex dustproof 

cover for the turntable $223 


$209 


The powerful Sound Model 
SAQ-505X solid state stereo 
amplifier (30 watts RMS out¬ 
put). Connoisseur belt driven 
turntable, Lustre ST-51 OD tone 
arm with lift, Micro 3100/E 
magnetic stereo cartridge with 
elliptical diamond stylus, two 
matched Sonics Model AS-303 
multiple speaker systems, base 
for the turntable with 
proof perspex lid. 
assembled. Inc. ' 


:r bybiemb, uabe 

>!e With a dust 
c. d 'Sales n Vax t€ . IV 5—60 


4 The Lux SQ-1220 solid state 
stereo amplifier (100 watts 
RMS output), a Goldring 
Model G99 transcription turn¬ 
table. the Grace Model G545 
tone arm, the Grace Model 
F-8L stereo magnetic cartridge 
with an elliptical diamond 
stylus, two Celestion "Ditton” 

15in speaker systems, a base 
for the turntable with a per¬ 
spex dustproof lid. Fully£A"|A 

assembled, ready to switch on. jo/y 
Inc. Sales Tax. 

SEE A COMPLETE AUDIO RANGE AT 
ENCEL STEREO CENTRES! 

Apart from the many exclusive Encel lines 
you’ll find a vast range of high quality 
equipment at Encel stores in both Sydney 
and Melbourne. Here are a few of the 
manufacturers represented: Trio-Kenwood. 

KEF. Sony, ADC, Wharefedaie, Ortofon. 
National. Toshiba, Shure. Akai, Sansui, 
Philips. BSR, Garrard, and many, many 
more. Be sure to get an Encel EMQ 
(Encel Mail Quote) . . . you'll save much 
more at Encel Electronics! 

KEF SPEAKER SYSTEMS 
Two popular KEF speaker systems, the 
Cresta and Concord, are now available at 
Encel Stereo Centres. Write for your per¬ 
sonal EMQ (Encel Mail Quote) or call . . 
you'll be pleasantly surprised at the low 
Encel price! 

PE turntables 

Perpetuum-Ebner turntables are probably the 
most popular in their respective price cate¬ 
gories . . . and the low Encel prices add 
yet further value to these fine German 
products. Models PE-2020, PE-2010 and 
PE-2001 are now in stock. Write for an 
EMQ or call at the Melbourne or Sydney 
Encel Stereo Centres. 

WHARFEDALE SPEAKERS 
See the complete range of famous Wharfe- 
dale speakers and speaker systems . . . 

ask for an EMQ or a trade In valuation, 
as we are not permitted to advertise prices. 


Head Office: 

431 Bridge Rd„ Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building 

ELECTRONICS (STEREO) 257 Clarence Street, Sydney. N.S.W. 2000. Tel. 294563, 294564. 

PTY. LTD. Australia’s Greatest Hi-Fi Centre •Wholesalers ‘Trade-ins accepted 
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NEWSFILM FOR COLOUR TV 

new problems, new techniques 


When colour television is introduced into Australia, TV 
news producers who have evolved successful techniques for 
the presentation of monochrome material will be faced with 
a new set of problems when presenting news programs in 
colour. This article outlines the nature of the problems in¬ 
volved, and explains the techniques adopted to minimise 
their effects. 

Colour television studio productions can achieve ex¬ 
cellent picture quality with properly maintained and cor¬ 
rectly adjusted equipment. Constant attention to detail is 
required, but providing standards are maintained the view¬ 
ing public can expect consistently high technical quality 
from live or recorded studio productions. Thus the studio 
determines the technical standards against which programs 
from all other sources will be judged. 

With this in mind, consider the plight of the telecine 
engineer in a news organisation. Colour film at its best may 
well be able to compete with studio-quality, but film quality 
varies considerably. Newsfilm is regularly shot in the Worst 
possible conditions and inevitably tends to appear at the 
bottom end of the performance scale. The telecine engineer 
has the difficult task of correcting the accumulated errors 
and providing acceptable picture quality. While he is fight¬ 
ing to correct the errors of a variety of films shot under 
dissimilar conditions, the program director constantly 
reminds him—and the viewing public—of his inadequacy to 
deal with the problems by regularly inserting pictures of the 
newscaster televised tinder the near ideal conditions of a 
studio. We have attempted to assess and minimise these 
problems for the telecine engineer in planning the film and 
telecine facilities at ITN (Independent Television News). 

ITN is an independent company providing national and 
international news coverage for the 15 independent com¬ 
mercial television companies in the United King¬ 
dom. A major part of the news stories is filmed. ITN 
assigns 16 s aff film camera crews to cover the main hews 
stories and in addition receives film from UP1TN, the riews- 
film agency operated jointly by ITN and United Press 
International. Film is also received from other agencies, 
from the film crews of the regional independent television 
companies, and from a number of freelance crews and 
stringers around the world. The film input is a mixture of 
original reversal material, reversal print copies and colour 
tele-recordings. Also 35mm slides are used extensively. 
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This article reproduced from "Sound and Vision" by 
arrangement with The Marconi Company, England. 


The film problems inevitably start at the scene of the 
news event. The sensitivity of colour film is adequate for 
daytime sunshine but news events have a habit of occurring 
around the clock, indoors and outdoors and in a variety of 
lighting conditions — mostly bad. The highly mobile nature 
of many events prevents or limits the use of supplementary 
lighting. Variations in colour temperature of both natural 
daylight and supplementary lighting can add to the diffi¬ 
culties. Major stories are often covered by many film crews 
and variations occur as the batteries of lights and cameras 
are moved. Constant adjustment of iris and changing of 
colour correction filters is impracticable in these situations. 
To add to the cameraman’s difficulties, he may have to be 
mobile to stay close to the action. In covering riots, demon¬ 
strations or war stories a cameraman may even be in 
physical danger. Who can blame him for not changing the 
iris or filter when he may have been dodging bullets or 
petrol bombs at the time? Fortunately most situations are 
riot so hazardous as this, but rarely in covering news events 
do the camera crews find ideal conditions. 

Most news camera techniques in colour do not change 
significantly from earlier black-and-white practices. Some 
new problems have to be faced, however. The single camera 
coverage of most news stories invariably involves out-of¬ 
sequence shooting. An interview is normally filmed with a 
camera focused only on the subject. The interviewer’s 
questiors and other cutaway shots are filmed later and 
spliced into the story in the cutting room. 

Changes of colour due to a change in weather condi¬ 
tions or time of day are generally insignificant in black-and- 
white, but are immediately obvious in colour. The cam¬ 
eraman now needs to balance the conditions so that the 
cutaways will match the main action. The technique of 
shooting cutaways previously can cause considerable diffi¬ 
culties if the weather has changed meanwhile. 

Another danger in colour filming can be the distracting 
effect of bright colours. When filming a personality making 
a speech, a cameraman may well be tempted to choose his 
camera angle to include any ladies in the vicinity particular¬ 
ly if they are wearing attractive colours. But if these 
colours are too bright they can distract the viewer from 
the speech itself. 

With the location difficulties in mind, the camera 
equipment is steadily being replaced to meet the more ex¬ 
acting colour requirements. For some time quartz iodine 
lighting units have been in use, operated at a fixed colour 
temperature of 3500K. Kodak IL blue filters are added 
when they are used to supplement outdoor lighting. 
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All cameras have been provided with colour corrected 
f/2.2 Angenieux 10 to 1 zoom lenses equipped with auto¬ 
matic exposure control. This measures the light level pas¬ 
sing through the lens and provides the optimum exposure 
independent of zoom angle. 

It can be argued that automatic exposure is undesirable 
since only the average light in the scene is detected and 
made constant. The principal item of interest may be in 
poor light, in which case the resultant exposure will be un¬ 
suitable. When an interview has to be filmed against a 
bright sky, automatic exposure may well result in nothing 
more than a silhouette, and some over-exposure to show 
facial features is undoubtedly justified. Ideally the camera 
angle should be changed, but this may not be possible. 
However, for the majority of cases, the automatic iris 
undoubtedly provides a good compromise exposure and 
allows the cameraman more freedom of movement and 
dioice of lens angles. A manual override facility is provided 
:o allow the exposure to be adjusted when necessary. 

ITN is continuing to use Auricon Cinevoice 16mm 
ound cameras, which have been used successfully since 
1955. Although we are now principally concerned with 
:olour it is perhaps interesting to note that it is generally 
hortcomings in sound quality which make many 16mm 
ameras unsuitable for news work. Single system sound 
ameras are essential for news purposes. Separate recording 
ystems impede mobility and increase editing time. News 
ameras must be easily portable and very reliable. 

ITN and UPITN jointly process some 18 million feet of 

IlllllllilllllllllllllllilHUIIlIIlllIlKIUlilllllUIIIIIIIIIIIIIIIIIIIIIIllllllIllllllIIlIIIHIItlllllllllllllllllllllllllllllllllllllllllllllllllll 


By C. F. H. Teed, B.Sc., C. Eng., M.I.E.E. 

Chief Engineer, Independent Television News 


film per year. The totally different processing systems for 
the various colour film stocks made the choice of colour 
film most important. The following major factors were con¬ 
sidered: 

1 Technical film quality under ideal conditions — 
colorimetry, grain, gamma, etc. 

2 Film quality under conditions of incorrect exposure 
and faulty lighting. 

3 Film speed (sensitivity). 

4 Processing time. 

5 International availability of raw stock. 

6 National and international availability of processing. 

7 Quality of print copies. 

8 Cost of raw film stock and processing. 

Both reversal and negative colour films were consid¬ 
ered. Negative colour film has some advantages, particularly 
when many copies have to be made for news syndication 
purposes. It also produces the best results under ideal condi¬ 
tions. However, at the present state of the art, the fastest 
suitable negative film is about one stop less sensitive than the 
fastest reversal film. It also takes longer to process and 
these two factors heavily favoured the choice of reversal 
film. If more sensitive negative film eventually becomes 
available, with a faster processing system, we may well wish 
to reconsider this decision. Following a series of tests we 
standardised on Ektachrome EF7242 reversal film. This film 
stock is sensitive and good results can be achieved under 
ideal conditions. It is reasonably tolerant of poor lighting 
and, being used by most newsfilm organisations around 
the world, raw stock and processing are readily available. 

Ektachrome EF7242 is rated at 125 AS A for tungsten 
light, and 80ASA for daylight. By slightly modifying the 
Kodak ME4 processing system, ITN can operate 7242 at an 
effective 250ASA for tungsten light and 160ASA for day¬ 
light which is adequate for most news purposes when using 
f/2.2 lenses. Artificial light stock is always used, a Kodak 
85B filter being fitted to the camera when shooting in day¬ 
light. 

Gevachrome reversal print stock type 902 was selected 
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in Instrumentation 



digital 

m/meter 



• LOW PRICE 

• 17 ranges for measurement of AC 
& DC voltage, current & resistance 

• Maximum stability 
® LSI reliability 


DC ranges 

Range Accuracy (at 25±1°C) 

± % rdg. ± % FS 

200.OmV 0.1 0.15 

2.000V 0.1 0.1 

20.00V 0.2 0.1 

200.0V 0.2 0.1 

1000V* 0.2 0.1 

200/iA 0.3 0.2 

‘Using lkV terminal. Normal input terminal may 


Input 

Impedance 

iom 

iom 

IOM <2 
10M12 
lOMo 
lktt 

be used up to 500V. 


AC ranges 
Range 

Accuracy 
± % raj 

(at 25±1°C) 

E. ± % FS 

Freq. Range 

Input 

Impedance 

(typical) 

lM12/150pF 

200.OmV 

0.3 

0.15 

40Hz-20kHz 

2.000V 

0.4 

0.2 

40Hz-20kHz 

IMU/llOpF 

20.00V 

0.4 

0.2 

40Hz-20kHz 

IMU/llOpF 

200.0V 

0.4 

0.2 

40Hz-10kHz 

lMQ/llOpF 

1000V* 

0.4 

0.2 

40Hz-2kHz 

10M12/40pF 

200.0mA 0.5 

‘Using lkV terminal. 

0.5 

40Hz-10kHz 

lkf2 


Resistance ranges 

Range Accuracy (at 25±1°C) 

± % rdg. ± % FS 
200.012 0.4 0.15 

2.000ki> 0.3 0.15 

20.00kl> 0.3 0.15 

200.0k.12 0.3 0.15 

2000kl2 0.3 0.15 

Open circuit voltage on resistance ranges 11 volts. 


Distributed by: 


JACOBY 
MiTCHEL 



SYDNEY 26 2651 BRISBANE 2 6467 

MELBOURNE 30 2491 PERTH 28 8102 

ADELAIDE 53 6117 LAUNCESTON 2 5322 

JM 41-70 


for news syndication and library 
copies. The lower contrast of this stock 
proved very suitable for print copies 
and furthermore it is capable of print¬ 
ing the high quality optical sound 
tracks, which are desirable for news- 
film syndication. 

To provide sufficient flexibility and 
speed of processing, ITN uses three 
colour-processing machines each 
capable of processing at 100 feet per 
minute. Two of these machines are 
used for Kodak Ektachrome EF7242 
using the ME4 process and the third 
is used for Gevachrome processing. To 
ensure that we can take advantage of 
future film improvements, each of the 
three machines can be modified to 
process other types of colour film. A 
fourth machine handles the black-and- 
white film, which will continue to be 
used for some considerable period, par¬ 
ticularly for the UPITN overseas ser¬ 
vice. 

Photomec processing equipment is 
used; it handles film most carefully and 
negligible film damage has been ex¬ 
perienced. In the event of a power 
failure the processing equipment is 
automatically switched over to an 
emergency generator to prevent the loss 
of film. 

A Bell and Howell Model C Printer 
with punched tape control is used to 
provide news syndication and library- 
prints. 

Film editing is less affected by the 
change to colour. The positive image 
of the reversal stock is simpler to view 
than the black-and-white negative pre¬ 
viously used, but in other respects the 
techniques are mostly similar. 

However, it is in the cutting rooms 
that cutaways are added to the story. 
Films from a variety of sources may 
be interspliced to illustrate the news 
event. An attempt must be made to 
avoid large changes in colour balance 
at the splice. It may even be desirable 
to lose some of the less important cut¬ 
aways if the change in colour balance 
is too distracting. 

The cutting rooms of a news organi¬ 
sation are accustomed to working 
under pressure to prepare late film in 
time for program deadlines. The pres¬ 
sure is slightly greater in colour be¬ 
cause of the longer processing time and 
the need for technical preview. No 
significant changes in cutting room 
equipment have been necessary due to 
colour. The 12 cutting rooms are 
equipped with Steenbeck editing tables 
and moviola machines. 

Three theatres are located adjacent 
to the cutting rooms, one for film pre¬ 
view and two for dubbing. Each 
theatre is equipped with a Philips FP20 
35mm projector and a double headed 
Bauer 16mm projector. RCA FR1C 
magnetic recorders/reproducers are 
used with Elcom dubbing mixers tc 
provide a complete rollback dubbing 
facility, reducing dubbing time by vital 
minutes. 

Flexibility of sound facilities is mos 
important and a comprehensive inter 
lock system has been supplied to allow 
any combination of projectors, souncj 
reproducers and recorders to be locket 
in synchronism. This system, designee 
by Marconi to ITN requirements* 
allows interlock to be established on i 
push-button basis from a central con 
trol position. Single sound reproducer: 
can be interlocked to selected pro 
jectors. Additionally any number o: 
projectors, sound reproducers or re 
corders can be interlocked in groups 
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The interlock switcher control panel and sound reproducers in the 
ITN news studios. 


A similar system has been provided for 
the projectors and sound reproducers 
in the telecine area. The system is 
based on sync interlock motors, which 
are fitted to all projectors and sound 
machines. The interlock section of the 
motors is powered only to bring the 
system into lock and during run-up and 
run-down. The machines otherwise 
operate from the synchronous section 
of the motor. The system has com¬ 
plete built-in safeguards to prevent, for 
example, film damage, or interruption 
of transmission by inadvertently 
allocating a machine to a system which 
is already running. 

Adjacent transfer areas using RCA 
equipment provide all the magnetic 
and optical transfer and copying 
facilities required. 

All the preceding steps are intended 
to reduce or minimise the problems in 
the colour newsfilm received by the 
telecine engineer for transmission. 
Nevertheless, the film will still vary 
considerably in quality. Frequently 
there is no opportunity to preview late 
film on telecine before transmission. 
ITN, therefore, decided to use Plumbi- 
con. telecines, because of their greater 
flexibility in dealing with films of vary¬ 
ing quality and density. With plenty of 
light from the lamnhouse, the inherent 
sensitivity of the Plumbicon tube and 
adequate signal current in the colour¬ 
ing channels, all necessary colour cor¬ 
rections can be provided for even the 
densest of films, while still maintaining 
excellent signal to noise ratio. 

The colour correction techniaue for 
newsfilm must be very rapid. ITN has 
avoided the use of complex correction 
units, such as TARIF, which require 
time for previewing and presenting. As 
this time is not always available and 
the adjustment may have to be made 
on transmission, white and black 
colour balance joysticks are more suit¬ 
able for our purposes. With experience, 
the telecine operator can remove most 
of the errors on transmission even 
though the film has not been pre¬ 
viewed. Suitable picture material, pre¬ 
ferably faces, are included in the film 
leader so that the initial correction can 
be made before the film projector is 
started. 

Multiplex operation is also possible 
with photo-conductive telecines. The 
telecine area is laid out as shown in 
the accompanying diagram. Since pro¬ 
jectors cost less than colour cameras, 
it is advantageous to group more than 
one projector around each camera. A 
large number of uniplex systems could 
provide similar flexibility, but for a 
larger initial investment. 

A news organisation must be able 
to keep the program content open until 
;the last possible moment. While a 
program, is being prepared the stories 
change in importance, sometimes sub¬ 
stantially. The news program editor 
prepares material on all the news items 
of the day. The least important stories 
’are removed at the last moment, often 
during the transmission of the program 
and minor changes are made in the re¬ 
maining stories to adjust the timing of 
the end of the program. Late news 
items may be added at the last moment 
and the sequence may be changed. 

Operational flexibility in the telecine 
area is essential to deal wth late 
changes of films and slides. All the 
16mm film available for rehearsal is 
shared between TC3 and TC4 and the 
slides are shared between TCI and TC2 
on an alternating basis. Late film 'is 


run on TC2 and late slides are allocat¬ 
ed to TC4. This system provides the 
maximum flexibility with the minimum 
of equipment. 

The film stories for each projector 
are spliced together with the minimum 
separation of film leader. At the end 
of each story the film is automatically 
cued up to the start of the next story 
by means of metallic cue markers. 
Mute stories are run with the first 
frame in the gate, but all sound stories, 
combined or separate, are run with a 
five-second start. 

The slide projectors have a control 
system specially designed by Marconi 
for ITN. Slides are allocated in groups 
to each story. The first slide of any 
story can be rapidly selected by push¬ 
button and the remaining slides can 
then be selected in sequence. Slides 
can be omitted or taken out of sequence 
if necessary. Technical and Production 
preview is available by alternating the 
slides between two projectors. 

A Machine Assignment Switcher allo¬ 
cates telecines to the appropriate stu¬ 
dios or other destination by pushbutton 
control. Forward and return vision cir¬ 
cuits, sound circuits, talkback, cues, 
machine remote traction controls and 
vision remote controls are all switched 
to the appropriate destination. During 
news programs the telecine machines 
are all remotely controlled from the 
production control room. A single 
operator, working closely with th e pro¬ 
gram director, starts all projectors and 
preselects all slides, ensuring close 
liaison when late changes are neces¬ 
sary. The exposure, black level, and 
white and black colour balance con¬ 
trols are all remoted to a vision control 
position where the lighting and studio 
camera controls are also located. Two 
vision control operators colour match 
all program sources from this position. 

All the above telecine traction and 
vision controls are duplicated at a tele¬ 
cine desk adjacent to the telecine equip¬ 
ment, The telecines are controlled 


from this position for preview or direct 
transmission purposes. Ideally, all film 
should be previewed at the telecine 
desk and difficult material transferred 
to video tape recorder (VTR) before 
program rehearsal. 

In planning the above facilities, we 
have recognised that film quality inevi¬ 
tably varies considerably, but the best 
possible technical performance must be 
obtained, in spite of the shortage of 
time between news events and pro¬ 
grams. This requirement dominated the 
layout of the technical areas, the 
choice of equipment, and the methods 
of operation. Inter-area communica- 
tions systems, methods of handling 
film and film controls hav e all been 
designed to save vital minutes. Control 
systems have been selected mostly for 
speed of operation, but no concessions 
have been permitted in the basic per¬ 
formance or specification of the equip¬ 
ment. 

While initial results are promising, 
we have not yet operated in colour 
long enough to analyse critically the 
transmitted film quality. Further auto¬ 
matic means of minimising or correct¬ 
ing accumulated errors are being 
studied. We are currently conducting 
field trials on the prototype Marconi 
Autolight Control for Telecine, which 
successfully maintains the white and 
black levels of the telecine output, irre¬ 
spective of film exposure or processing 
errors. The operator is thus able to 
pay less attention to the white and 
black level adjustments and concentrate 
more on the correct setting of the col¬ 
our balance controls. Tests are con¬ 
tinuing to arrive at the optimum 
telecine gamma and masking settings 
for colour news film. Many variable 
factors still need to be fixed and con¬ 
trolled. Eventually we must be able to 
transmit variable quality late film with¬ 
out objectionable colour errors, even 
without technical preview, but this will 
probably require further automatic 
control of existing variables. IS 
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AVAILABLE FROM THE BEST HI FI DEALERS 
EVERYWHERE 

ASTROIMICS 

AUSTRALASIA PTY, LTD. 


MODEL PL -12 RECORD PLAYER $120 

Complete with base, hinged plastic dust-cover, high 
quality fully adjustable arm, high-compliance magnetic 
cartridge power and pickup leads. 

Belt-drive is recognized as the only way to isolate 
motor vibration completely from the pick-up stylus. 
Spring mounted to eliminate acoustic feedback. 

Ready to go-go-go to give years of rumble-free pleasure 
from your treasured recordings. 


MELBOURNE: 161- 173 Sturt St., Sth. Melb. 

N.S.W.: 121 Crown St., East Sydney. 

S.A.: 81-97 Flinders St., Adelaide. 

W.A.: 28 Belmont Ave., Belmont. 

TAS: 199 Collins St., Hobart. 

QLD: 50-54 Lt. Edward St., Brisbane. 


Tel. 69 0300 
Tel: 31 6721 
Tel: 23 4022 
Tel: 65 4199 
Tel: 2 2711 
Tel: 21 5422 


SOLE AUSTRALIAN DISTRIBUTORS FOR: 

©pioweeM 

THE WORLD'S FINEST RANGE OF HI FI STEREO EQUIPMENT. 


Please send me Pioneer PL-12 Brochure. 


NAME .... 
ADDRESS 


OCCUPATION 


CODE 
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I.C. PRODUCTION IN SA- 
Philips new $1-m plant 

In anticipation of a big increase in demand for integrated 
circuits in a few years' time, Philips Industries Ltd. has 
established an I.C. manufacturing facility at its factory 
in Hendon, South Australia. 


The facility is already in production 
with an initial range of I.C.s. The first 
stage of construction cost the company 
about $1 million, and extensions still 
to be finished will cost another 
$300,000. 

The only other company at present 
capable of making I.C.s from basic 
raw materials is A.W.A., whose I.C. 
facility at North Ryde, near Sydney, 
was opened a few years ago. The com¬ 
bined outputs of the two plants repre¬ 
sent substantial over-capacity on pre¬ 
sent day demand for I.C.s, but it is 
expected that this situation will change 



The heap of discrete compon¬ 


ents would be required in trad¬ 
itional wiring techniques to 
provide the same facilities 
offered by the single I.C. with¬ 
in the circle. 


suddenly and dramatically when I.C. 
devices become common in consumer 
devices. Present indications are that 
their use will not be confined just to 
items such as radio receivers, TV sets 
and radiograms: numerous applications 
are expected to be found for them as 
control devices in many other items of 
domestic equipment, such as washing 
machines. 

At present, the main expectations are 
in communications and other profes¬ 
sional equipment, and in defence 
orders. Philips also expect to export 
I.C.s to S.E. Asia when the demand 
grows later in this decade. 

The new facility was formally open¬ 
ed by the Minister for Supply, Senator 
Sir Kenneth Anderson, who referred 
to it as a “significant step forward to¬ 
wards Australia’s greater independence 
in this field.” 

Production of the I.C.s at Hendon 
takes place in a “clean area,” which is 
divided up into a number of “clean 
rooms.” These rooms are relatively 
small — the size of the rooms is, in 
fact, dictated by the need for extreme 
cleanliness. Dust is vigorously excluded 
by air locks and filtering, and the oper¬ 
ators employed in the area wear protec¬ 
tive clothing — not to protect the 
wearer, but to protect the I.C.s from 
the effects of dust adhering to their 
normal clothes. This protective cloth¬ 
ing never leaves the clean area, but is 
washed regularly on the premises in 
automatic washing machines, using 
ultra pure water. Even the paper used 
for recording purposes inside the rooms 
is a special dust-free type. 

There are also two “super clean” 
rooms in use at the Hendon plant. One 
is the furnace room, where the diffusion 
process takes place. The diffusion pro¬ 
cess produces the silicon slice, from 
which will be constructed some hun- 


RIGHT: Some idea 
of the tiny size of 
the chip used in the 
I.C. ill u strated 
above may be gain¬ 
ed from this photo¬ 
graph showing an 
ant carrying one in 
its mouth. 




This equipment is used to de¬ 
posit vaporised aluminium on 
the I.C . slice to provide inter¬ 
connections between compon¬ 
ents, and contact points for ex¬ 
ternal connection. 


dreds of individual integrated circuits. 
(For a description of the diffusion pro¬ 
cess, see “Fundamentals of Solid State,” 
Chapter 15, in the August, 1970, issue 
of “Electronics Australia.”) 

The second “super clean” room is 
where the photographic and etching 
processes involved in the manufacture 
of I.C.s are carried out. This room is 
lit by yellow safe lights, and because 
of this is called the “Yellow Room.” 
One entire wall of this room is made 
up of highly effective filters which fil¬ 
ter all the air in the room every six 
seconds, in the process removing all 
airborne particles larger than 0.3 mic¬ 
ron. Access to the room is through 
four air locks. Temperature is closely 
controlled to 72 degrees F. and humi¬ 
dity to 35 per cent. 

Rigid quality control routines are 
used in the manufacturing process. In 
addition to the normal tests performed 
in the factory, the quality control 
laboratory removes random samples 
from the production line and tests them 
for all parameters listed in the publish¬ 
ed data, as well as any additional para¬ 
meters required for anticipated field 
application conditions. 

Other units must pass extensive life 
tests at elevated temperatures and maxi¬ 
mum ratings. Quality measurements are 
carried out at least weekly for enter¬ 
tainment type devices, and more fre¬ 
quently for professional types. 

Philips have financed the construc¬ 
tion of the Hendon I.C. facility from 
their own resources, without Govern¬ 
ment assistance, and even without any 
definite prospects of Department of 
Supply contracts. Nevertheless, in open¬ 
ing the facility, the Minister for Sup¬ 
ply indicated that his Department was 
“actively investigating means of ensur¬ 
ing that local industry will further par¬ 
ticipate in defence projects using this 
new technique.” H 
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BASIC ELECTRONICS 

with now and up-dated information. 


Only $2-00 

This 128-page text book is packed with 
diagrams and useful information about radio, 
hi-fi and electronics. 

An ideal gift for either student or enthusiast. 

An invaluable source of information for those 
who are curious to know HOW and WHY the 
many electronically based devices of today’s 
world work. 

It is written so you can understand it. 


You can buy your copy of BASIC ELECTRONICS by calling 
personally at any of the offices of John Fairfax & Sons — 
Sydney: Sun-Herald Building, 235-243 Jones Street, or 26 Hunter 
Street; Melbourne: 374 Little Collins Street; Newcastle: 22 
Bolton Street; Adelaide: 104 Currie Street; Perth: 847 Hay 
Street and Brisbane: 78 Elizabeth Street. 


BASIC | 

THIRD 

EDITION 

$2.00 

ELECTF 

IONICS 


FORMERLY "BASIC RADIO COUR5l”~ 

AN EASY-TO-READ INTRODUCTION TO 1 

PHMII 

RADIO, HI-FI AND ELECTRONICS I 

“ELECTRONICS AUSTRALIA" 1 

' LIBRARY SERIES 

1 q a *-‘^§§1 
I * ♦ * ir^fePl 

B I 


To: ELECTRONICS AUSTRALIA: 

Box 2728, G.P.O., Sydney, N.S.W. 2001. 

Please send me . copies of BASIC ELECTRONICS at $2.20 posted within Australia. $2.00 

plus postage to overseas buyers (plus estimated for 11 oz. posted weight). Please enclose only a cheque, 
money order, Australian Postal Order, etc., NOT CASH. 

NAME. . 

ADDRESS. 

STATE. 


A SPECIAL 10% DISCOUNT is available on single-copy rate for bulk buyers of not less than 25 
copies to radio clubs, youth groups. Please enclose remittance with order including estimated parcel 
Dostage or freight. 
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Report from Scandinavia 


Record Expansion 
in Denmark's 
Electronics 

By Karl Erik Thomsen 



This display of Danish-made audio equipment 
in the Melbourne showrooms of Danish Hi- 
Fi Pty. Ltd . testifies to the success of Danish 
manufacturers in exporting for the competi¬ 
tive electronics market. 

1971, a report will be published dealing 
with thick film technology. 

A report published in the third quar¬ 
ter of 1969 is another example of an 
investigation with the aim of solving 
problems known to quite a number of 
electronics manufacturers. The report 
deals with lubricants for low-power 
contacts, switches, potentiometers and 
certain types of connectors. Twenty- 
eight different lubricants have been 
examined. Most of them were specially 
manufactured for this particular pur¬ 
pose, others are standard types of lubri¬ 
cants considered promising for this 
application. Among the lubricants in¬ 
vestigated are several U.S. products. 

The investigation consists of different 
types of analyses, climatic exposure 
and electrical measurements, all 
designed to reveal the reliability of per¬ 
formance as lubricants with emphasis 
on their ability to ensure good contact 
and low wear through long periods of 
operation, and at the same time with 
no deteriorating effects on other mate¬ 
rials or components in the equipment. 

The measurements have shown that 
only a few of the lubricants are suit¬ 
able in every respect. The lubricant 
manufacturers have had to compromise 
between different operating require¬ 
ments, therefore the user will often 
have to determine which specific opera¬ 
tional requirements and environments 
the contact will be exposed to, and 
choose the lubricant accordingly. A 
few of the lubricants, though, seem to 
be sufficiently versatile to be recom¬ 
mended for all round use. 

The report does not particularly 
apply to the special problems encount¬ 
ered in low-power relay contacts and 
in power contacts, although some of 
the results may apply also to these types 
of contacts. 

Outside Denmark there seems to have 
been a general interest in the problems 
dealt with in the report and consequent¬ 
ly the research centre at the moment is 
considering whether to have the report 
translated into English. E3 


For such a small country, Denmark has been remarkably 
successful in creating a thriving export market for electronic 
goods. This success is not confined to the field of consumer 
items, such as high quality audio equipment, but also extends 
to the sphere of professional equipment. 


In the overall world scene, the Dan¬ 
ish electronics industry must be re¬ 
garded as only a very small part. 
Nevertheless, the industry has ex¬ 
perienced a period of sustained growth, 
mainly due to the product special¬ 
isation which is a feature of Danish 
electronics As an example of this 
specialisation, three Danish electronics 
companies supply one-sixth of the 
world’s total demand for hearing aids. 

Figures for the Danish electronics in¬ 
dustry for the year ended 31/12/69 
were published recently by the chair¬ 
man of the Association of Electronics 
Manufacturers in Denmark, Mr Erik 
Petersen. These figures show that Dan¬ 
ish electronic manufacturers produced 
goods worth 1,600 million kroner 
($200m) in 1969, compared with 1,400 
million kroner ($175m) in 1968. Of this 
total, 65 per cent was credited to the 
professional sector, 20 per cent to the 
entertainment sector, and 1 5 per cent to 
components. Exports of electronics 
goods were valued at 850 million kro¬ 
ner ($100m), so that more than 50 per 
cent of the year’s total production of 
electronics went abroad. This represent¬ 
ed 7 per cent of the total Danish 
export of manufactured goods, com¬ 
pared with 5 per cent in 1965. This 
is a greater percentage than traditional 
Danish exports, such as furniture and 
beer. 

On the home market the year 1969 
seems to have been the year in which 
colour television transmissions got off 
the ground. The increase in colour pro¬ 
grams, as well as the possibility of 
receiving colour television in some 
parts of the country from Sweden and 
West Germany, gave sales of colour 
television receivers a real boost last 
year. About 14,000 colour sets were 


sold, the result being that 1 per cent 
of all Danish homes had colour sets 
by the end of 1969. It is also worth 
mentioning that interest in stereo radio 
receivers is still increasing, mainly due 
to the fact that since last autumn trans¬ 
missions of stereophonic programs 
cover the whole of Denmark. 

Research and development is the 
backbone of a competitive electronic 
industry and, apart from individual 
research and development carried out 
by the various manufacturers them¬ 
selves, quite a number of research 
projects are carried through on behalf 
of the Danish electronics industry by 
The Danish Research Centre for 
Applied Electronics. This centre has 
been created with the aim of con¬ 
ducting research and development for 
the benefit of the Danish electronics in¬ 
dustry, and to promote the application 
of electronics in the public services and 
in industry in general. It is an amalga¬ 
mation of three former institutes under 
the auspices of The Danish Academy 
of Technical Sciences: Microwave 
Laboratory (founded 1955); Radio 
Receiver Research Laboratory (found¬ 
ed 1944); and the Danish Electronics 
Reliability Institute (founded 1961). 

The main activities of the research 
centre cover such fields as reliability 
studies, environmental testing, digital 
techniques, radio and television, elec¬ 
tronic instrumentation and commu¬ 
nications satellite technology. 

Each year the Danish Research 
Centre for Applied Electronics pub¬ 
lishes reports dealing with some of the 
activities carried out there. One of the 
most recent is a theoretical analysis of 
VHF interference in coaxial cables 
from parallel transmission lines or 
power lines. In the second quarter of 
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Sony replaced IFT in this l with the new Murata 
4band transistor radio 1 ceramic filter SFD-455B. 



Throughout the world electronic design engineers have 
begun to realise the many benefits offered by Murata 
Ceramic Filters. These include high gain, low spurious 
response, negligible ageing characteristics (0.4% over 
10 years) and, since no alignment is necessary, consider¬ 
able cost saving in production. 

Sony engineers have taken advantage of these benefits 
and have incorporated two Murata Ceramic Filters 


SFD-455B and BFB-455A in the quality model TR-1000 
4-band transistor radio. 

Combining excellent overall response and selectivity 
characteristics with space saving and production 
economy, the Murata Ceramic Filters are proving 
superior to conventional IF transformers. 

Include Murata Ceramic Filters in your next design. 



MODEL BFB-455A improves the selectivity 
of transistor radios when used as an 
emitter by-pass in transistor IF Stages 



MODEL SFD-455B is a resonance 
type filter of 455 Khz. It replaces 
the transistor radio's IFT or can be 
used in combination with IFT's 


LADDER TYPE Ceramic FiltersCFS-455 
and CFP-455 (Popular Type) are ideal for 
IF stages of high quality communication 
receivers 


IRH Components 
Pty. Limited 

The Crescent, 

Kingsgrove, 

N.S.W. 2208, 

Phone: 50-0111 




THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


85000/1 R 
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Electronic gearshift control for heavy vehicles 


An electronic gear-change control for heavy vehicles which 
will make gear changing much easier and faster has been 
designed in Western Germany. 


For car owners, electronic devices 
are fast becoming constant driving 
companions. Electronic systems are 
helping start the car, keeping the volt¬ 
age constant and the engine running 
smoothly. They are at work saving 
fuel, keeping the exhaust clean and 
preventing wheels from skidding on 
wet and icy roads. They are also be¬ 
ginning to perform such odd jobs as 
controlling windscreen wipers and 
warning lamps, and are helping to 
adjust the angle of headlight beams so 
that oncoming drivers aren’t blinded. 

But what about truck drivers? For 
them, handling their vehicle is still a 
chore. Take gear shifting, for example. 
Heavy trailer trucks these days rely on 
constant-mesh gear arrangements 
that transfer the rotational speed from 
the gear wheels to the transmission 
shaft. Operation of these gearing 
mechanisms requires skill and concen¬ 
tration — and often both hands. And 
even an experienced truck operator 
who knows how to shift gears fast and 
smoothly, cannot prevent his vehicle 
from losing some tractive power during 
shifting — when going uphill, for ex¬ 
ample. 


But help is now in sight. Robert 
Bosch GmbH, the big German car 
accessory maker that pioneered elec¬ 
tronically controlled fuel injection for 
passenger cars, is putting electronics to 
work in gear-shift mechanisms for 
truck and other commercial vehicles. 

The company’s new electronically 
synchronised system can shift gears in 
something like 0.3 second — or up to 
10 times faster than an experienced 
truck driver can perform this opera¬ 
tion. And because the time between 
gear engagements is drastically re¬ 
duced, the tractive power loss is cut 
down. What’s more, the system can, if 
properly handled and maintained, 
greatly increase the operating life of 
truck gears through reduced wear. 

Furthermore, the system is operator- 
proof. Down-shifting can’t occur when 
the engine rotates too fast, because 
gears stay at the set position until 
vehicle speed is slowed or until the 
driver has selected the proper gear set¬ 
ting. Any wrong selection is signalled 
to him by a flashing light. 

The electronic synchronisation 
feature can be added to any com¬ 
mercial vehicle using gear mechanisms 


that are standard for today’s heavy 
trucks. 

Bosch is completing final testing, and 
volume production will start soon after 
that. The first production units should 
be on the market in one to two years. 

With the new system, gear-shifting is 
initiated electronically and executed 
hydro-mechanically. The equipment 
will come in three versions, each some¬ 
what differently designed as regards the 
electronic control unit and the coupling 
mechanism. In the simplest version, the 
driver preselects the gear he wants by 
pressing a switch that delivers a pulse 
to the control unit. Gear-shifting itself 
must be initiated by operating the 
clutch. 

In the second and more refined ver¬ 
sion, shifting into the desired gear is 
accomplished immediately after the 
gear selection switch is pressed. There 
clutch operation is automatic. 

In the fully automatic version the 
control unit delivers a gear-switching 
pulse derived from vehicle speed data 
and engine load. If the two are not 
compatible, the unit produces an output 
which is amplified and fed to elec¬ 
tromagnetic valves. These, in turn, con¬ 
trol electrically driven hydraulic cylin¬ 
ders for setting the gears. In this ver¬ 
sion, even the vehicle’s initial low-gear 
driving phase is “automated”—some¬ 
thing that should come in handy for 
trucks driven in cities where frequent 
stops are common. 

The electronic control unit continu¬ 
ously compares the revolutions at the 
input to the gear unit with those at the 
output. When the rotational speed of a 
gear wheel is in synchronism with that 
of the transmission shaft, a pulse is 
delivered that initiates gear-shifting. 

In down-shifting, synchronisation is 
achieved by upping the speed at the 
input to the gear unit. This is initiated 
by a pulse delivered to an electronic 
regulator at the engine’s fuel injection 
pump. 

In up-shifting, synchronisation is 
obtained by cutting the gear unit’s 
input speed. This is accomplished by a 
pulse fed to a brake valve. 

At the instant a synchronous condi¬ 
tion exists, the appropriate gears are 
shifted by a hydraulically operated 
mechanism. During the gear-shift inter¬ 
vals, the engine performs under the 
control of a pulse fed to the electronic 
regulator at the fuel injection pump. 
This pump gives the engine extra shots 
of petrol. (“Electronics,” 22/12/69.) Q 



The basic elements of the electronic gear-change control are shown 
in this diagram. 
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The new 

EMimpg J 

range of 
low noise tape 


EMI (Australia) Limited 


Afonic means low background noise 
and a new concept in clarity 














WIDE RANGE VIDICON TUBE— 
SUNLIGHT TO DARKNESS 


A television camera tube developed in the U.S.A. by RCA 
can handle a wide range of brightness levels — from bright 
sunlight to almost total darkness. 


Until now, no single camera tube has 
been available which could handle the 
widely varying degrees of light in¬ 
tensity found in different situations 
where TV cameras could be called 
upon to function. RCA’s new tube, the 
silicon intensifier tube (SIT) in¬ 
corporates a special electronic light am¬ 
plifier and a silicon target integrated 
circuit as a “retina.” This combination 
enables the tube to look directly into 
the sun without damage, and to see in 
almost total darkness. 

The SIT consists of a vidicon-type 
scanning electron gun and image in¬ 
tensifier section separated by a special 
silicon target with an IC array of more 
than 600,000 PN junction diodes. The 
image intensifier section converts the 
light from the scene into a flow of 
electrons that are greatly accelerated 
and imaged on the silicon target. The 
target, which is the heart of the system, 
provides the gain which results in the 
ultra-sensitive performance of the tube 
at low light levels. 

When one stage of intensification is 
added to the SIT tube, a brightness 
magnification of 150,000 is achieved. 
At this magnification, the tube is said 
to retain all other good characteristics 
such as high definition of picture detail 
and freedom from smearing. At this 
level pictures can be obtained in a 
room illuminated only by the glow of a 
cigarette. 

This new RCA tube is aimed at 
highly specialised industrial and 
Government markets, but is expected to 
find use later in commercial colour TV 
broadcasting. 

RCA estimates that the market for 
low light-level television cameras will 
exceed $5 million in 1970 and pass the 
$25 million mark by 1975. It expects 
the development of the SIT camera 
tube to continue to a point where it 
will be satisfactory for commercial 
television in about three years. 

An RCA spokesman said that the 
broadcast type SIT tube would permit 
reduced studio lighting, thereby saving 
broadcasters considerable sums on elec¬ 
tricity, lighting and air-conditioning 
costs. It would also make possible the 
improved telecasting of outdoor events 
under poor lighting conditions. 

Useful television pictures can be 
obtained with a camera using the new 
tube from a scene that is illuminated 
with a light level equivalent to that 
supplied bv a 100W light bulb two 
miles away. 

Because the tube can be manufac¬ 
tured using well-known and established 
[C, image intensifier and vidicon cam¬ 
era tube technologies, it is highly 


reproducible and reliable. It is already 
available in limited quantities in the 
U.S.A. and will eventually be available 
in Europe and elsewhere. 

The SIT tube is the result of work 
initiated by RCA on a silicon target 
vidicon which was first demonstrated in 


New York in 1969. This silicon vidicon 
can be widely used in the industrial 
and military fields as replacement for 
existing vidicons and open applications 
because of the performance advantages 
of the silicon target. 

Three different diameter size SITs 
are now available in the U.S.A. on a 
development basis — 16mm, 25mm 
and 40mm. The single unit sampling 
price of the tubes is $US15,000 each. 
However. RCA expects the price to 
drop by about two-thirds with pro¬ 
duction quantities. (“Electronics 
Weekly,” 27/5/70.) 53 
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Automatic Programming for TV Stations 

The job of putting out an entire day's television programs, 
involving hundreds of signal switchings with split second tim¬ 
ing, can now be performed completely automatically by a 
new Marconi presentation system for television stations. 


The system 

known as the Mar¬ 
coni Presentation 
switcher, Type 
B3727. has a word¬ 
ed display readout 
of the forthcoming 
program schedule. 

It incorporates ad¬ 
vanced computer 
techniques, with sig¬ 
nal switching per¬ 
formed entirely by 
solid state circuits. 

Modern tele¬ 
vision programming 
calls on an increas¬ 
ing number of 
sound and vision 
sources from, for 
example, different 
studios, video tape 
recorders, film equipment and news¬ 
rooms. The new presentation system 
needs only to be loaded with the day’s 
program schedule. From then on, it 
automatically switches as many as 30 
different program sources on to trans¬ 
mission, sufficient to meet any pro¬ 
gramming requirements, exactly at the 
scheduled times. The possibility of 
human error is removed from even 
the most complex “on air” switching 
operations. 

The switching instructions stored in 
the system can be inspected at any 
time on an alpha-numeric monitor 
screen. If desired, an adjustment to the 
schedule can be entered at any time 
without difficulty, since its effect on the 
schedule is immediately displayed. 

Binary coded instructions, fed in by 
a simple keyboard of push buttons, 
control the system. This method of 
control gives flexibility of system 
design to suit the requirements of indi¬ 



vidual users. By using punched paper 
tape to extend the system’s limited 
electronic memory, as many as 999 
separately timed instructions can be 
stored in advance. 

In addition to automatic operation, 
the system is designed for the simplest 
possible manual control. The operator 
is given facilities to preview or to “pre- 
listen” any vision or sound signal be¬ 
fore it is transmitted. If an emergency 
occurs, such as a signal failure, the 
system has facilities which allow pro¬ 
gram corrections to be made with the 
maximum speed, and without dis¬ 
rupting the rest of the program sched¬ 
ule. 

A range of standard modules, from 
which presentation switcher systems 
can be assembled with any com¬ 
bination of switching facilities, will be 
marketed by the Marconi Broadcasting 
Division. 33 
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I1EUI15" 
SPIHKER 

gives superb performance in 
enclosure specially designed 
for electricguitar applications 

Sounds plucked from a guitar string have very 
special characteristics that have challenged 
the speaker designers capability for many 
years—MSP now has what the world's best 
guitarists have been waiting for. A speaker that 
matches perfectly to the full sound colour of 
the guitar but, at the same time, can handle 
the large power outputs with ease. 
The special enclosure contains two 15VBC 
speakers giving rich living sound and 
adequately handling 50 watts R.M.S. amplifier 
output. Write for specification of speaker 
and constructional details of enclosure 


r mi 

L#J 

MANUFACTURES SPECIAL PRODUCTS PTY. LTD. 

47 YORK STREET, SYDNEY. 20233. 
ADELAIDE 51 0111 • BRISBANE 31 0341 • HOBART 3 3836 
LAUNCESTON 2 1804 • MELBOURNE 67 9161 
PERTH 28 3425 
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ELECTRONIC SPEED CONTROL 
FOR WASHING MACHINES 


Electro-mechanical devices, which till now have been used 
almost exclusively in automatic washing machines for speed 
control, may be replaced in the not too distant future by 
all electronic devices. 


Nowhere is price competition keener 
than in the market for domestic appli¬ 
ances. It is not surprising that appli¬ 
ance manufacturers are increasingly 
turning to the resources of the elec¬ 
tronic components industry to defy sin- 
railing materials and labour costs. 
Changeover wherever possible to elec¬ 
tronic means of control may well be 
the only hope of price stabilisation. It 
may indeed lead to price reduction. 
And it frequently brings a bonus in the 
form of higher efficiency and reliability 
with a considerable saving in space. 

The automatic washing machine is 
one example. The introduction of low 
cost plastic semiconductors has meant 
that various functions such as lever 
control, timer control switching, se¬ 
quence switching and speed control can 
now be performed electronically where¬ 
as previously electronic techniques 
have been less economic than their 
electro-mechanical counterparts. 

For speed control on present models, 
two speeds are accommodated; one for 
wash and one for spin. This is accom¬ 
plished by use of a switched pole in¬ 
duction motor and a simple reduction 
gearbox to obtain the correct drum 
speed. The provision of more varied 
programs necessitates additional speeds 
and would call for a more complex 
motor or gearbox system, neither of 
which is economically attractive. 

The alternative is an electronic speed 
control system . Su ch a system has been 
developed by ITT Components Group 
Europe, Central Applications Labora¬ 
tory. 

In this system, the induction motor 
is replaced by a DC series motor whose 
speed can be varied over a wide range 
by controlling the DC voltage applied. 
A thyristor derives a mean DC voltage 
from the AC mains supply to drive the 
motor. The mean DC voltage can be 
regulated by a process called “phase 
control’* whereby a trigger circuit 
arranges for the thyristor to be con¬ 
ducting for a determined period of 
each cycle. By selecting various con¬ 
ducting periods, the power available to 
the motor can be varied, and hence 
different speeds may be obtained. 

The trigger circuit is fully transis¬ 
torised, and is driven directly from the 
AC mains supply. The compact design 
completely eliminates bulky trans¬ 
formers. Speed of rotation is sensed by 
a simple tachogenerator connected to 
the motor, the output of which is fed 
back to the trigger circuit and used to 
advance or retard the firing point. By 
this means the drum speed is stabilised 
for varying wash loads. 

The circuit is self-protecting. If the 
motor overloads during operation an 
over-current limiting circuit is brought 


into operation which retards the firing 
of the thyristor and reduces the power 
level to a safe value. Since DC motors 
are used, some form of protection is 
necessary to prevent burning out when 
starting under load conditions, before 
there is sufficient back EMF to limit 
current through the windings. Accord¬ 
ingly, a “soft start** feature is in¬ 
corporated into the circuitry, so that at 
start-up the power supplied to the 
motor is limited to a low level and is 
gradually increased to the final value 
as motor speed builds up. 

The fast switching speeds of the thy¬ 
ristor give rise to high transient cur- 


A combined TV-laser device, which 
is capable of accurately locating 
sources of air pollution, both by day 
and by night, and measuring their out¬ 
put, has been installed on a trial basis 
in the German city of Duisburg. 

The TV part of the installation can 
keep a constant eye on the emission 
situation over a range of 8KM for 24 
hours a day. It consists of two special 
cameras, two monitors, and a unit for 
the continuous recording of the obser¬ 
vations for later evaluation. The “day¬ 
time” camera works with a normal 
Vidicon tube and a vario-objective, the 
focal length of which can be adjusted 
from the control panel. The “night¬ 
time” camera is equipped with a highly 
sensitive Westinghouse SEC (secondary 
electron conduction) tube. The date, 
the time and the camera position are 
displayed directly on the monitor 
screens for reference purposes. 

When a major source of smoke is 
detected by the TV system, a laser- 
radar or Lidar (light detection and 
ranging) unit comes into play. This can 


rents in the supply lines which cause 
radio interference. The inclusion of a 
radio interference suppressor network 
in the supply lines reduces the radio 
interference to acceptable levels within 
the British Standard specified limits. 

Sample units have been prepared to 
give a selection of four speedk These 
are wash, distribute and high and low 
spin speeds. The distribute speed is an 
intermediate speed used to spread the 
fabric evenly around the drum prior to 
spin. This has the advantage of consid¬ 
erably reducing out of balance forces 
during spin and allows simplification of 
the appliance suspension system. Addi¬ 
tional speeds can of course be accom¬ 
modated into the circuit with very little 
redesign. Speed stabilisation at the 
lower speeds is better than 10 per cent 
over the full load range. (“Components 
Standard,” Spring, 1970. Published by 


measure the concentration of solid ma¬ 
terial in any smoke cloud over a range 
of up to 10KM. 

A pulse type ruby laser emits very 
short duration pulses of high intensity 
coherent light which is directed at the 
suspicious smoke cloud through a tele¬ 
scope. The light is scattered by the 
smoke particles, and the intensity of 
the light reflected back to the receiver 
enables the particle content of the 
smoke to be determined. For each shot, 
a digital unit automatically records the 
date, time, transmitted energy, in¬ 
tegrated received energy, and the dis¬ 
tance of the target, and also photo¬ 
graphs the trace produced on the oscil¬ 
loscope screen. 

The results obtained in Duisburg so 
far are reported to be most promising. 
At present, however, the Lidar tech¬ 
nique only allows solid particles (aero¬ 
sols) in smoke to be measured accu¬ 
rately, but work is now in progress on 
modifications of the method for the de¬ 
tection of gaseous components. (“New 
Scientist,” 2/4/70). 
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have lots of SCRs 
and diodes 

Now tell me something 
specific about them. 

Here's the gen: 

STC have large stocks of NEC diodes and SCR’s 
ready for immediate delivery. And here’s what you 
want to know about our most popular devices. 

Call or fill in the coupon for further details. 

Call or Telex (collect) your order to STC 
Components Division. 

Phone Sydney 602-1477,602-1533, 602-1439; 
Melbourne 480-1255; Brisbane 47-4311 ; 

Adelaide 51 -3731; Perth 21 -6461. 

Or Telex Sydney 20328. 


Y634 


34 


ELECTRONICS Australia, September, 1970 














SC Rs 


MAXIMUM RATINGS 


30 Amp RMS 


STANDARD ITEM 

Symbol 

2SF 

32A 

2SF 

34A 

2SF 

36A 

2SF 

38A 

2SF 

210A 

2SF 

211A 

2SF 

727 

2SF 

728 

2SF 

729 

Unit 

HIGHSPEED ITEM 


— 

2SF 762 
2SF 762A 

2SF 763 
2SF 763A 

2SF764 
2SF 764A 

2SF 765 
2SF 765A 

2SF 766 
2SF 766A 

— 

— 

— 

— 

*Non Rep. P.R.V. 

^Rsurgo 

150 

300 

400 

500 

600 

720 

1000 

1200 

1500 

V 

*Rep. P.R.V. 

Vrm 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 

*Rep. P.F.V. 

Vfom 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 

Avg. Rect. Current 

Iq 

10 (T a = 50°C FN12 H. Sink 

A 

19 (T c = 45°C), 30 Ar.m.s. 


SC Rs 


MAXIMUM RATINGS 


17 Amp RMS 



STANDARD ITEM 

Symbol 

2SF 

22 

2SF 

24 

2SF 

26 

2SF 

28 

2SF 

205 

2SF 

206 

2SF 

717 

2SF 

718 

2SF 

719 

Unit 

HIGHSPEED ITEM 


— 

2SF 752 
2SF 752A 

2SF 753 
2SF 753A 

2SF754 
2SF 754A 

2SF 755 
2SF 755A 

2SF 756 
2SF 756A 

z 

_ 

— 

_ 

*Non Rep. P.R.V. 

VRj U rge 

150 

300 

400 

500 

600 

720 

1000 

1200 

1500 

V 

*Non Rep. P.R.V. 

Vrm 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 

*Rep. P.F.V. 

VfOM 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 

Avg. Rect. Current 

Iq 

5.0 (T a = 50°C FN12 Heat Sink 

A 

11 (T c = 25°C) 17 Ar.m.s. 


SCRs 


MAXIMUM RATINGS 


10 Amp RMS 


Item 

Symbol 

2SF 660 

2SF661 

2SF 662 

2SF 664 

Unit 

*Non Rep. P.R.V. 

VRjurqa 

75 

150 

300 

600 

V 

Rep. Pk-Fwd. Blocking Voltage 

VpOM 

50 

100 

200 

400 

V 

Repetitive P.R.V. 

Vrm 

50 

100 

200 

400 

V 

Avg. Rectified Current 

Iq 

3 ' 5- 5000 FNll H. Sink- 

10 Ar.m.s. 

A 



*GATE CIRCUIT OPEN. 
U J T S PLANAR TYPE 


MAXIMUM RATINGS TRIACS 


MAXIMUM RATINGS 


ITEM 

Symbol 

2SH16A 

2SH17A 

2SH18 

2SH19 

Unit 

Power Dissipation 

P 

200 

300 

mW 

Emitter Rev. Voltage 

Vb2E 

30 

30 

V 

Interbase Voltage 

Vbb 

25 

30 

V 

Peak Emitter Current 

Iem 

1 

1 

A 

Emitter Current 

Ie 

50 

50 

mA 

Junction Temp. 

Tj 

+ 150 

+ 150 

°C 

Storage Temp. 


- 40 ~ + 150 

- 40 - + 150 

°C 


ITEM 

Symbol 

AC06DR 

AC10DR 

UNIT 

Peak Block Voltage 

VblM 

400 

400 

V 

Conduction RMS 
Current 

Irms 

6 

10 

A 

Surge Current 

i surge 

50 

70 

A 

Peak Gate Power 

P GM 

5.0 

W 

Junct. Temp. 

T. 

+ 100 

°C 


2SH18 

2SH19 


2SH16A 

2SH17A 



FOR FULL DETAIL & FREE REPLACEMENT 
GUIDE PLEASE FILL IN COUPON 
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Name. 

Company.. 
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..Postcode.. 


Components Division 

Standard Telephones &. Cables Fty. Limited 
Moorebank Avenue, Liverpool, N.S.W. 2170 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Computer uses microscope 

A collaborative effort in the U.S.A. between the National 
Bureau of Standards and the National Institute of Health 
has resulted in linking a microscope with a digital computer 
to direct the scan and to record the presence of objects on 
the slide. It will be of use in neuropathological studies, in 
autoradiograph counting, and as a tool in the design of 
systems for automating image processing. 

In addition to the microscope and the computer, the 
system consists of an image plane scanner, a motor-driven 
stage, and the necessary interface hardware. It not only 
scans automatically in the X and Y directions on the micro¬ 
scope slide, but can do so repeatedly at sequential Z posi¬ 
tions to obtain three-dimensional data. The stage moves in 
0.6 micron X and Y steps and in 0.2 micron Z steps. The 
scanner aperture, corresponding to 0.2 micron on the slide 
(using a 50x objective), resolves points on the image plane 
separated by 10 microns. 

An operator can manually position the slide to locate 
features of interest and note their locations in the computer 
memory. When later instructed, the system can return to 
within one step in each axis of every position previously 
noted, and automatically perform a scan at each. 

Atmospheric pressure laser 

Canadian scientists of the Defence Research Estab¬ 
lishment Valcantier have developed techniques for opera¬ 
ting carbon dioxide lasers at atmospheric pressures instead 
of the rear vacuum required by conventional gas lasers. 


Cable testing system 

A computerised telephone cable testing system has 
been installed by Conqueror Cables Pty. Ltd., the cable and 
wire division of I.R.H. Industries Ltd. Known as the Sieve- 
matic, the system has been developed by a member of the 
L.M. Ericsson group to meet the requirements of the 
Australian Post Office, with which Conqueror has contracts 
to supply substantial quantities of cable. 

The Sievematic system combines programming equip¬ 
ment, logic circuitry, automatic measuring equipment, a di¬ 
gital computer, and facilities for the automatic print-out of 
test results. Each item of test equipment has its own inbuilt 
checking circuits and is mounted on a trolley. Being highly 
mobile, each unit is taken to the heavy drums of cable, 
rather than the reverse as was the case with manual testing 
procedures. 

Before testing commences, a program is prepared on 
punched tape to suit the particular cable under test. The 
program includes the format required for the final read-out 
of test results. This information is fed into a tape reader 
which controls test equipment to measure the capacitance 
unbalance, mutual capacitance, conductor resistance, and 
conductor resistance unbalance of the cable. The results are 
recorded on a punched tape which is fed into the print-out 
equipment. In the case of insulation resistance testing, re¬ 
sults are displayed by an ink recorder and, after analysis, 
are stated on the test certificate. The digital computer calcu¬ 
lates mean and maximum values as required, and prints out 
the calculated results on the certificate. If required, the re¬ 
sults can be fed into a larger computer to analyse results 
over a period of time. 
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Known as the TEA (Transversely Excited Atmospheric 
pressure) Co* laser, prototype models have produced high 
peak powers said to be 100 times greater than any existing 
laser. The transverse excitation consists of numerous rapid, 
simultaneous electrical discharges, transverse to the laser 
axis and distributed uniformly over the entire length of the 
resonant cavity. The method is not new, but the use of 
short pulses at low repetition rates has eliminated the prob¬ 
lem of the gas heating up too rapidly. 

In the TEA excitation technique, the pressure effect is 
not critical and, provided the length of the arcs is not too 
great, atmospheric operation is possible. TEA excitation is 
also free from wall effects. Therefore, while conventionally 
excited C0 2 laser output power is proportional to the length 
of the tube, the TEA laser power is proportional to the 
volume of the excited gas. As a result short lasers with large 
cross sections could be made giving more efficient use of 
space, lowered costs and also reducing critical alignment 
and stability problems. 


Lunar communication 

A Lunar Communications Relay Unit (LCRU) is to be 
designed by RCA’s Defence Communications Systems Divi¬ 
sion in the U.S.A. under a $2.4 million development con¬ 
tract from NASA. The LCRU will transmit voice, telemetry 
and colour TV from moon-walking astronauts and receive 
transmissions from earth without the signals being relayed 



The Sievematic system in use. The operator is 
attaching a cable end to one of the connecting 
tables used in the Sievematic system. Behind the 
table is a unit for testing capacitance unbalance , 
mutual capacitance , conductor resistance, and 
conductor resistance unbalance. 
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Head Office: 28 Elizabeth St., 

Melbourne, Victoria, 63 8101. 

Please send folders on the r —. T|ck 

Silcron Precision turntable range, pronto. I—I 

Also send details of your complete 
Modular Hi-Fi Systems. 


Name: Mr/Mrs/Miss. 

Street. 

Suburb.P/code. 

L..............................J 


SilcrofiThe precision tumtabte. 
3 ways to get it into 
your system. 


Way 1. 

Basic Silcron turntable 
$44.50* 

This high performance turntable has a wow 
and flutter specification of less than 0.04%. 
The most sophisticated stereo cartridges 
and tone arms may be used with it. Speed 
accuracy is absolute as the motive power is 
provided by a 12-pole sealed synchronous 
motor. A unique speed change mechanism of 
robust design permits changes from 331 /3 to 
45 r.p.m. in less than one second. Cast from 
aluminium, the 12" diameter platter is 
machined to fine tolerances and dynamically 
balanced. An anti-static rubber mat is fitted 
as standard equipment. The actual drive 
belt is pure latex and drives the turntable 
around its perimeter where a deep groove is 
machined into the platter edge. For mount¬ 
ing the depth required below the motor 
board is only 3 4" and height above can be 
as little as 2". 

Way 2. 

Silcron and base unit 
$60.50* 

Same Silcron turntable unit but mounted on 
an independently sprung black mounting 
board with teak wood base. You fit whatever 
tone arm and cartridge you want. Smoked 
Plexiglass lift off dust cover—optional extra. 

Way 3. 

Silcron with the lot 
$139.00* 

We call this the Grayson TUI, Player unit. 
Same superb Silcron unit with black matt 
mounting and teak wood cabinet. Hinged 
smokey Plexiglass top. 

Comes complete with a professional quality 
tone arm and a magnetic sensitivity cartridge. 


'Prices quoted are maximum retail. 


Australian National Distributors 

Sydney Office: 22 Ridge St., Nth. Sydney, N.S.W. 

Tel. 9296816 

Canberra Office: 31-33 London Circuit, Canberra City, 
A.C.T. Tel. 496050 

Interstate 

Representatives: 

N.T.: Pfitzner’s Music House, Smith Street, 

Darwin. Tel. 3801 


Q’land: Sydney G. Hughes, 154-158 Arthur St., 
New Farm, Brisbane. Tel. 581422 
S.A.: Eilco Sales Pty Ltd, 7-9 Osmond Terrace, 

Norwood, S.A. Tel. 634844 
Tas.: K. W. McCullock Pty Ltd, 57 George 

Street, Launceston. Tel. 25322 
W.A.: Athol M. Hill, 613-615 Wellington Street, 

Perth. Tel. 21 7861 


SPASM 1595 SGM 


ELECTRONICS Australia, September, 7970 


37 




















through the Lunar Module (LM). The LCRU is to measure 
5 x 13 x 21in and weigh 50 pounds, less than nine pounds 
on the moon. It will be mounted on the Lunar Rover 
vehicle to be employed on the Apollo 16 and later missions. 
Although designed to be carried on the Lunar Rover, the 
LCRU could be removed and transported by an astronaut. 

A colour TV camera will be connected to the LCRU 
by cable. Pictures will be transmitted simultaneously with 
voice and telemetry data received from a VHF back-pack 
radio carried by the mission commander. Both astronauts 
will receive the LCRU-relayed signals from earth. The VHF 
radio will use 259.7MHz to transmit and 296.8MHz to 
receive. The LCRU will transmit to earth on 2272.5MHz 
and receive on 2101.8MHz. A 38in diameter. 23dB gain 
antenna that opens and closes in umbrella fashion will be 
an integral part of the system. A smaller 4in x 6in antenna 
with 6dB gain will be fitted for voice and data trans¬ 
missions. 

The system will make practicable extensive exploration 
of the moon’s surface because astronauts will be able to 
move considerable distances from the LM without losing 
contact with earth. At present, at least one astronaut must 
remain within sight of the LM for contact to be maintained 
with earth. This restricts activity to within one or two miles 
of the LM and prevents the exploration of craters, unless 
shallow and near the spacecraft. Also, the unit and TV 
camera could be positioned and activated to televise the lift¬ 
off of the LM as the spacecraft begins its return to the 
Command/Service Module. 


Miniature microwave circuits uuiuuumiiiuiiuuuuiiiMumi 

A new range of microwave receiver circuits has been 
designed by Marconi Communication Systems Ltd. in the 
U.K. for use in the next generation of satellite ground sta¬ 
tions. The circuits make use of an advanced technique, 
known as “microstrip,” to eliminate bulky waveguides, and 
to give a radical reduction in size and weight compared 
with previous equipments. The new range of circuits con¬ 
sists of 2-way and 4-way signal splitters for distributing 
microwave signals; and a “double down-converter,” which 
converts a microwave signal to a lower IF by two successive 
frequency changes. 

A microstrip circuit consists of a small card of non-con- 
ductive alumina material on which are deposited conductors 
and resistors to form the elements of microwave circuits. 
Discrete components, such as diodes and transistors, can be 
attached directly to the microstrip to construct entire micro- 
wave circuits. Included in the circuit of the double down- 
converter are filter stages to provide the particular band¬ 
width required for the type of signal handled, e.g. television, 
132 telephone channels, etc. 



A prototype “double down-converter” unit with 
one of the microstrip circuit packages removed to 
show the pattern of conductors on the alumina 
substrate. This circuit consists of two circulators 
linked by a bandpass filter. The large unit to the 
right is the equivalent circuit using conventional 
waveguide techniques. 

iiiiiiiiuiiuiuiiiiiuiiiiiuiuiimiiuiiuiiiiiiiiiiiuiiiiiiiiiiiiuuiiiiiiiiiiiiiiuiiiuiiiiiiiiiuiiiiiiiuiiiuiiiiiiitiMiMumfiiiiiiiMi 


Life-like artificial limb 

A hydraulically operated artificial arm, considered to be 
the most advanced in the prosthetic field, has been develop¬ 
ed by a Canadian telecommunications company, Northern 
Electric Co. Ltd. The arm was developed in the company’s 
Ottawa laboratories at the request of Montreal’s Rehabilita¬ 
tion Institute. 

A high speed electric motor/hydraulic pump com¬ 
bination sends an odourless fluid under high pressure 
through plastic tubing to various hydraulic actuators 
mounted in the arm. In most cases the initiation of the 



This 15-year-old girl, born without arms, could 
write her name with ease after less than an hour's 
practice. 


arm’s functions is by combined electrical and mechanical 
controls, although myo-electric or manual devices can be 
adapted to suit individual patients. The hydraulics supply 
the muscle for four movements: finger and thumb move¬ 
ment in a life-like hand; 180-degree wrist movement; elbow 
movement comparable to that in a natural arm; and shoul¬ 
der movement forward and back. For lateral shoulder 
movement, the user hooks the aim on some object and pulls 
it out to a fixed position. A nickel-cadmium battery supplies 
12V for a normal day’s operation between recharging. 

One big advantage of the arm and hand assembly is its 
weight — only 21b 7oz complete with covers. It is capable 
of lifting up to 201b. Northern Electric will make detailed 
drawings of the arms available, free of charge, to any 
recognised institute or group engaged in the development or 
use of prostheses. Inquiries should be directed through the 
Commercial Counsellor for Canada, 2 City Road, South 
Melbourne, Vic., 3205, or P.O. Box 12-049, Wellington 
North, New Zealand. 


Nuclear battery 

A heart pacemaker, successfully implanted in a patient 
at London’s National Heart Hospital, is powered by a nuc¬ 
lear battery developed by the U.K. Atomic Energy Author¬ 
ity, Harwell. The battery uses a tiny quantity of plutonium 
238 sealed in a capsule a few millimetres in size. The pace¬ 
maker is expected to last at least 10 years before a new 
implant is needed, compared with two years using conven¬ 
tional batteries. 

In Australia, a National Heart Foundation Research 
Fellowship to study the application of nuclear batteries to 
pacemakers has been awarded to Mr F. C. Gatt, an ex¬ 
perimental officer with the Australian Atomic Energy Com¬ 
mission, Lucas Heights, N.S.W. The system being studied is 
based on promethium-147, a relatively cheap and easily 
processed fission product which emits beta particles. The 
batteries are said to be much smaller than previous designs 
based on plutonium-238. 
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The $1000 
sound. 

Just $672. 


We’re not suggesting there 
isn’t a sound in the world 
to touch the fabulous 
quality of a Sansui stereo 
system. 

We’re just saying that to get 
it you’d have to fork out 
a thousand or so dollars. 

The reasons are simple. 
Firstly, every single 
component in the Sansui 
system is made for each 
other. 

It’s the perfect marriage. 
Each one designed, built 
and working to get the. best 
out of the others. 

(Remember that if you’re 
thinking of building your 
own Hi-Fi system. You could 
spend an awful lot of time 
and trouble and still not get 
a sound to touch Sansui.) 
Secondly, Sansui are 
Japan’s masters of the' 
stereo system. It’s their only 
business. Which means 
they produce more, keeping 
the price down. 

It also means they’ve more 
time to search for 
perfection. One example: 
Stylus pressure of the 
average gram on a record is 
about 7 grammes. Sansui 
tracks at 1.5 grammes. That 
means a whole Jot less 
record wear, and a whole 
lot more sound quality. 
Another: The technical 
excellence of the AU-555 
amplifier. In other systems, 
if one component blows, the 
complete circuit could blow. 


And that can cost you 
a packet. 

Not so in Sansui. It has a 
unique overload protector. 
And just in case you 
haven’t noticed, Sansui 
believe a stereo system 
should be as easy on the 
eye as it is on your ear. 

So you get a million dollar 
look for your thousand 
dollar sound. 

SIMON GRAY PTY. LTD., 

28 Elizabeth St., Melbourne. 
Tel: 63-8101 


AU555 


SR2020 


SSzH^ansui 2-way speaker 
headphone set, $42 extra. 


SPASM1333/SGM 








VHF radio in mine shaft 



In the shaft head- 
frame, the winder 
driver uses a 
Vertex VHF radio 
to keep constant 
communi cation 
with the cage at 
all points to its 
maximum depth . 


More efficient operation of cages 
operating in the 3,700ft. deep main 
mine shaft at Mount Isa is expected to 
result from the installation in the head- 
frame and cages of a two-way VHF 
radio system. Vertex solid-state mobile 
units, supplied by Plessey Commu¬ 
nications Systems, enable the operator 


in the winder control room at the top 
of the 200ft headframe to maintain' 
voice communication with cage attend¬ 
ants for the full depth of the shaft. An 
important function of the radio link is 
to aid in making full use of the 
3,000ft/min materials handling speed 
of the cages. 


tttuttUHmmiimuuiiiiiiiiiimiuiiiniimiuimiiiiiiiiujiiituimuiiiiiiiiimuimuiiiiiiiuiiKmmiiu 


"Quiet" mercury lamps 

A mercury lamp with very low RF 
radiation level has been developed in 
Japan by Toshiba in co-operation with 
the central technical laboratory of the 
Japan Broadcasting Corporation. Con¬ 
ventional discharge lamps, including 
fluorescent and mercury lamps, gener¬ 
ate interference which affects radio and 
TV receivers, In the new mercury 
lamp, interference strength has been re¬ 
duced by about 20:1 to 30:1. (Tokyo 
Shibaura Electric Co. Ltd., Gold Fields 
House, 1 Alfred Street, Sydney, 2000.) 

I.T.U. has 138 members 

The Republic of Equatorial Guinea 
became the 138th member country of 
the International Telecommunication 
Union on July 2, 1970, when it assented 
to the International Telecommunication 
Convention (Montreux, 1965). 

National broadcasting 

The National broadcasting station 
5PA, previously located near Penola, 
has been relocated near Naracoorte, 
S.A., from which transmissions started 


on June 29. The station continues to 
operate on 1160KHz, but its power has 
been increased from 2KW to 10KW 
and a directional aerial is now used. 

Computer aids lawyers 

A computerised legal reference 
library has been inaugurated in Brus¬ 
sels by the legal documentation organi¬ 
sation, Centre de Recherche Documen- 
taire (CREDOC). Based on a GE-115 
computer, the system produces a list of 
pertinent legislation, case law and other 
significant comment on a given 
question from a set of key words and 
phrases. The system uses French and 
Dutch as its principal languages, but 
applications have beem demonstrated 
in German as well. CREDOC plans to 
establish a nationwide network of com¬ 
puter terminals for instant response via 
telephone lines or other communication 
means. 

Eventually, all of Belgian law will be 
listed in the computer’s memory. To 
date it contains references for the most 
recent and most frequently used mate¬ 
rial including: all case law since January 
1, 1968 (about 8,000 documents); pub¬ 
lished scholarly opinions on points of 


law (about 25,000 documents); recent 
legislation (about 6,000 documents); 
abstracts of decisions published regu¬ 
larly in 31 Belgian law reviews. 

Aircraft landing 
measurements 

The flight path and landing run of 
airliners landing in rapid succession at 
London’s Heathrow Airport are to be 
automatically recorded to provide es¬ 
sential safety information on the perfor¬ 
mance of aircraft and ground landing 
aids. Recordings will be made by the 
first operational installation of the Air¬ 
craft Landing Measurement System 
(ALMS) produced by Elliott Automa¬ 
tion Radar Systems Ltd. in the U.K. 

ALMS consists of a network of 
optical, infra-red and seismic sensors 
located under the final approach path 
and along the runway. It precisely 
measures the flight path, speed, touch¬ 
down location and rollout of any air¬ 
craft without the need for airborne 
equipment. The information is pro¬ 
cessed digitally for direct analysis by a 
computer and correlated with data on 
weather, landing aids performance, and 
other details such as aircraft type. This 
analysis will show how aircraft perform 
in different conditions, particularly dur¬ 
ing automatic landings in low visibil¬ 
ities. 


Electric bus 

Westinghouse Corporation has pro¬ 
duced an all-electric 18-passenger bus 
capable of operating continuously for 
eight hours, including 500 stops and 
starts, before recharging of batteries is 
necessary. Speed is 6T mph loaded and 
9 mph empty. Power for its 4hp series- 
wound motor is provided by 12 6V 
batteries which produce 36V with a 
capacity of 500AH. Two other 6V bat¬ 
teries are used to power the vehicle’s 
accessories. The batteries are stored on 
roll-out trays under the passenger seats. 
Two 40A units are used to recharge the 
batteries. Passengers sit on side-facing 
seats with access by any of six side 
doors. The total weight of the vehicle is 
3,0001b including 1,0001b for the bat¬ 
teries. 

The new bus is one of 15 basic elec¬ 
tric vehicles produced by Westinghouse 
for off-street operation in such areas as 
airports and production plants. (West¬ 
inghouse News and Information Ser¬ 
vice, Box 3270, G.P.O., Sydney, 2001.) 


Airplane communicates via satellite 



iiiiiiimiiiimiiiiiii!iiiiiiiiiiit»i(j!uiimiitiiiiiiiimiiiiiiiJiimmimiiitHiimiiiimiiimiiiimiiii<iitiiiiiiiiiiiiiiimiiitiiiiiiiimiiiiiiiiimiiiiii 

All 747s now have a bump behind 
the distinguishing forward dorsal hump 
housing the flight deck. The bump is a 
cavity-backed slot dipole used to talk 
to other parts of the world via satel¬ 
lite. The antenna was first used on 
February 16, 1970, while a 747 was 
on a Seattle-Honolulu-San Francisco 
flight for Pan American World Air¬ 
ways. Two NASA satellites — the 
ATS-1 in synchronous orbit over the 
Pacific and the ATS-3 over the Atlantic 
— were involved in the test transmis¬ 
sion, which produced voice commu¬ 
nications of outstanding quality. 

ijiiiiiiiiiiiiiiiuiiiiiiiitiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiii 
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Freda Polanski just added 
a new note to Beethoven’s Fifth 


Mma (atosyEXty&tesL. 

HeadOffice:28ElizabethSt., 
Melbourne,Victoria,638101. 


SUBURB 


Poor Freda. 

There was the orchestra giving 
a sensitive performance of the 
third movement. And there was 
Freda giving a repeat perform¬ 
ance of the pickle and liverwurst 
sandwich she’d had for lunch. 
Ten years ago it wouldn’t have 
mattered a bit. Sound equip¬ 
ment didn’t have such sharp 
ears then. But today there’s 
Wharfedale. And an orchestra 
can’t afford to put a single note 
wrong. Wharfedale is quite 
simply the most sensitive 
speaker in the world. 

Choose any size. 

Put it in any cabinet. (And 
there’s a wide and handsome 
range). And just listen. You’ll 
be amazed at the fantastic 
improvement in the audio 
quality of your hi-fi or tape 
sound system. 

If it’s on the record, you’ll hear 
it with a Wharfedale. Isn’t that 
right, Freda? 

1. Wharfedale Dentons. $62.20*ea. 

Specifications: 

Size: 9%" x 8 3 /4". 

Frequency response: 65-17,000Hz. 
Bass unit: 8" with 10,000 oersted 
magnet 
65-1,750Hz. 

Treble unit: 1,750-17,000Hz, C.A.B. 
Diaphragm. 10,000 oersted 
magnet. 

Crossover: 4 elements. 1,750Hz. 
Power rating: 15 watts R.M.S. 
Impedance: 4-8 ohms. 

Cubic capacity: 0.45 cu. ft. 

Finish: Oiled teak or polished 
walnut Blackden mesh front. 


2. Wharfedale Super Lintons. 
$81.00*ea. 

Specifications: 

Size: 19" x 10” x 10". 

Frequency response: 55-17,000Hz 
Bass unit: 8" with 12.000 oersted 
magnet. 55-17,000Hz. 

Treble unit: 1-750-17,000Hz. C.A.B. 
Diaphragm. 10,000 oersted 
magnet. 

Crossover: 4 elements. 1-750Hz. 
Power rating: 15 watts R.M.S. 
Impedance: 4-8 ohms. 

Cubic capacity: 0.75 cu. ft. 

Finish: Oiled teak or polished 
walnut Blackden mesh front. 
Overall Size Unit: Length 3 OV 2 " 
Width 15" 

Depth 5 3 /4" 

3. Wharfedale Meltons. $130.50*ea. 

Specifications: 

2 loudspeakers: 12" Bass, 3" 
Tweeter 

Frequency Response: 45Hz-17,000 
Hz. 

Power Handling: 25 watts R.M.S. 
Crossover: Electrical @ 1500 Hz. 
Size 21" x 13" x 10V 4 ". 

Finish: Oiled teak or polished 
walnut Blackden mesh front. 
Weight: 30 lbs. (packed). 

’Prices quoted maximum retail. 


■ Please send folders on the 

■ Wharfedale speaker range. 

□ Also send details of your com¬ 
plete Modular Hi-Fi systems. 

NAME. 

PROFESSION . 


P/CODE. 

L.j 

Sydney Office: 22 Ridge St., 

North Sydney. 

Canberra Office: 21-33 London 
Circuit, Canberra City. 

Interstate Representatives: 

N.T.: Pfitzner’s Music House. 
Smith Street, Darwin. 

Q’land: Sydney G. Hughes. 
154-158 Arthur St., New Farm. 
Brisbane. 

S.A.: Eilco Sales Pty. Ltd., 

7-9 Osmond Terrace. Norwood. 
Tas.: K.W. McCulloch Pty. Ltd., 

57 George Street, Launceston. 
W.A.: Athol M. Hill, 

613-615 Wellington St„ Perth. 

kVl 

WHARFEDALE 


Closer to the original sound. 
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DISCONNECT 

- FROM MAINS BEFORE MM **>!*H**« 
REMOVING COVER *“** 

NteXEl CADMIUM BATTERY CHAMBER 

INPUT 240V. JO H*. _■■■._ 

OUTPUT I-2-I5V. 10-100 A. RyWW N RB 
** vl* un*) _ 


batteries 


•Eveready Nickel Cadmium Batteries. 

Completely sealed. No maintenance. And they 
come in a variety of shapes and sizes to suit a 
variety of applications. 

For a brochure about our Eveready rechargeable 
batteries; what they do and how well they do it, 
drop us a line. If you have a problem with your 
power source, we'd like to help you solve it. 

No charge. 


•Eveready' & 'Union Carbide* are registered Trade Marks. 


UNION CARBIDE AUSTRALIA LIMITED 

Consumer Products Division, 167-187 Kent Street, Sydney. Tel: 20 559 
SALES OFFICES: 

Brisbane : 243-253 Edward Street. Tel: 31 1391 Melbourne : 505 St. Kilda Road. Tel: 261241,26 2332 
Adelaide : 41 -49 Currie Street.Tel: 51 6099 Perth : 901 Hay Street. Tel: 21 2926 
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Extra large microphotography camera 


An extra-large high-precision micro- The principal advantage of the Mag- 
photography camera with a 400x art- num camera is its ability to make a 
work capacity for 200mil plus chips “one-shot” reduction to the lOx photo- 
has been developed in the U.S.A. by repeater reticle from extremely large 
HLC Manufacturing Co. Inc. Called patterns which may be in sections com- 
the Dekacon III Magnum, the camera posed on the copyboard. (HLC Manu- 
features a large 80in x 90in copyboard. factoring Co. Inc., 739 Davisville 
It is especially suitable for producing Road, Willow Grove, Pa. 19090, 
large-area, high-density LSI circuits. U.S.A.) 

wiuiiiuiiiiimiiiiuiiuiiimuiiiiiiiiiiiiiimiiiiiiiiimiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiii 


Attack on CAT menace 

A solution to the prohlem of Clear 
Air Turbulence (CAT), which can 
create hazardous situations for air¬ 
liners. may have been brought a step 
closer by research work currently be¬ 
ing undertaken in the U.K. by a joint 
team of workers from the Meteorolog¬ 
ical Office and the Radar Research 
Establishment, and an experimental 
group at the Royal Aircraft Establish¬ 
ment, Bedford. Working along separ¬ 
ate, but closely parallel lines, both 


Telephone from A.W.A. 



This new style wall telephone, 
which should become available 
to subscribers early in 1971, 
was developed by Amalga¬ 
mated Wireless (Australasia) 
Ltd . in co-operation with the 
Australian Post Office. Initially 
the telephone will be in three 
colours: appliance white with 
a mushroom base, powder blue, 
and black . The range of 
colours is expected to be in¬ 
creased later . 


groups predicted simultaneously the 
existence of CAT over the Black 
Mountains, in Wales. As a result, a 
specially fitted Canberra aircraft which 
the RAE had used all over the world 
for CAT investigations flew to the 
area and confirmed the existence of 
CAT in the area indicated by the 
special radar display used by Met. 
Office/RRE team. This is the first 
time that ground-based radar pre¬ 
dictions of CAT have been confirmed 
by an instrumented aircraft. 

The radar used is designed for upper 
air and space research. It has a 25- 
meter dish and an S-band pulse trans¬ 
mitter with a peak power of 1MW. The 
receiver has an uncooled parametric 
amplifier. The beam-width angle is only 
half a degree and elevation angles down 
to the horizontal can be obtained, when 
moving target indicator techniques are 
used to remove ground clutter. 

In the normal scanning pattern, the 
beam is swept in a vertical plane to 
provide a series of sections of the 
atmosphere as the plane of scan is 
stepped in azimuth. The successive sec¬ 
tions can be combined to produce a 
panoramic analysis of the structure of 
the atmosphere. Indications of CAT 
are given by changes in the refractive 
index which can be detected through 
cloud and rain at lower levels. 

Mass Spectrometry Society 

The Australian Society for Mass 
Spectrometry was officially inaugurated 
on June 4, 1970, with the first meeting 
of the committee. It has been decided 
to hold the First Australian Conference 
on Mass Spectrometry in Sydney in 
August, 1971. An associated exhibition 
of scientific instruments will be 
featured in conjunction with this 
conference. Membership of the society 
is offered free of charge at two grades, 
individual and company. All inquiries 
should be addressed to the Secretary, 
the Australian Society for Mass 
Spectrometry, 48 Atchison Street, St. 
Leonards, N.S.W. 2065. □ 
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STROBOSCOPE 
HAS MANY 
USES 


By Alan Nutt 


We have had many requests in recent months for a strobe 
light project. Maybe the demand has been intensified by 
the increasing use of such devices as a lighting gimmick 
in dance halls, discotheques etc. but, apart from this, there 
is a need for such an instrument in more conventional ap¬ 
plications; in industry or by the home experimenter to ob¬ 
serve various phenomena associated with rotating objects. 


The stroboscopic effect is neither 
new nor unfamiliar to most of us. 
Who, as a youngster, has not sat en¬ 
thralled in a Saturday afternoon movie 
matinee, watching the cowboys in their 
waggons relentlessly pursued by yelling 
Indians? Perhaps we didn’t think much 
about it at the time but somehow it 
always appeared strange that the wag¬ 
gon wheels seemed to rotate back¬ 
wards, or even came to a stop as the 
waggons continued their headlong 
dash. 

High fidelity enthusiasts (and others) 
use the simple stroboscope to accurate¬ 
ly set the rotational speed of their turn¬ 
tables even though the principle in¬ 
volved may have escaped their atten¬ 
tion. 

In broad terms, the stroboscopic 
effect is one which, under certain light¬ 
ing conditions, makes rotating objects 
appear either stationary or moving at a 
rate or in a direction which has-no 
apparent relationship to actual fact. 
The same effect applies to objects mov¬ 
ing in a repetitive linear fashion. 

The explanation of the effect is quite 
simple and involves the well-known 
function of the human eye that we 
term “persistence of vision.” 

If we make a chalk mark on the 
outer edge of a wheel and then rapidly 
rotate the wheel, the mark will appear 
to our eyes as a blur. This is because 
the mechanism of the eye is too slow in 
processing the information conveyed to 
it as the mark rapidly passes our obser¬ 
vation point. 

By directing a lamp on to the edge of 
the wheel at our point of observation 
and arranging by suitable circuitry for 
it to switch on only during the short 
period that the chalk mark is passing 
the point of reference, only that small 
sector of the wheel including the mark 
will be illuminated. 

Because the average illumination of 
the mark will be greater than the am¬ 


bient lighting on the remainder of the 
wheel, the eye will process and retain 
just that section having the higher light 
intensity reflected from it. 

As the process is repeated each revo¬ 
lution the eye builds up a picture of the 
chalk mark apparently stationary at 
our point of observation. 

If we now slow down the wheel very 
slightly but retain the same flash rate 
in our lamp, we will observe that the 
chalk mark will not quite reach our 
observation point the next time the 
lamp lights. On the next and sub¬ 
sequent revolutions it will be even fur¬ 
ther behind and the eye will build up a 
picture of the mark slowly moving 
around the wheel in the opposite direc¬ 
tion to which the wheel is spinning, its 
speed being a function of the difference 
between wheel revolutions and lamp 
flash rate. 

The effect will be the same if we 
keep the wheel speed constant and 
increase the lamp flash rate slightly. 
Conversely, if we should increase the 
speed of the wheel (or decrease lamp 
flash rate) the chalk mark will appear 
to move around the wheel this time in 
the direction of wheel rotation. 

This, then, is the strobe effect — il¬ 
lumination of a surface at a fixed point 
during each revolution, causing the 
surface to appear stationary to the 
human eye. 

From what we have just said it will 
be obvious that in order for the mark 
to remain stationary, there must exist a 
very definite relationship between lamp 
flash rate and rpm of the wheel; a 
variation in either will cause our mark 
to wander off in either direction. 

This may be illustrated if we consid¬ 
er the simple, circular stroboscope com¬ 
monly used to regulate the speed of a 
gramophone turntable. This strobe disc 
consists usually of three concentric 
rings of black marks designated 78 
rpm, 45rpm and 33-I/3rpm and is 


designed to be viewed under a 50Hz (or 
60Hz) light source. 

Firstly, the light source. Why is it 
necessary to use an alternating current 
supply of specified frequency to power 
the illumination? Why could we not 
view the strobe disc with a battery- 
powered torch (or by candlelight!) with 
the same results? To answer these 
questions we have to consider for a 
moment the effect of an alternating 
current on the filament or fluorescent 
surface of a lamp or tube. 

During each cycle of alternating cur¬ 
rent the voltage rises to a maximum 
twice — once in the positive direction 
and once in the negative direction. 
Half-way through each cycle the volt¬ 
age falls to zero and were it not for a 
combination of thermal lag in the in¬ 
candescent filament and persistence of 
vision in the eye the lamp would 
appear to flicker. In actual fact the 
flicker is sometimes quite noticeable in 
fluorescent tubes which have no fila¬ 
ment to contribute thermal lag. 

What this means, in effect, is that 
during each cycle of applied voltage 
the lamp reaches two peaks of max¬ 
imum illumination with a null in 
between. Although the applied supply 
frequency is 50Hz, our lamp is actually 
“flickering” at a rate of 100Hz. 

Looking now at the record or turn¬ 
table, it mav be simply calculated that 
a speed of 33-l/3rpm corresponds 
pretty closely to 0.555 revolution per 
second. We could place a single mark 
on the periphery of the turntable or 
strobe disc and, provided we synchro¬ 
nised our light source to flash at 
0.55Hz., the mark would appear sta¬ 
tionary at some reference point when 
the turntable speed was exactly 33-1/3 
rpm. 

However, it is not exactly convenient 
to obtain a flashing light source of this 
frequency (and it could be rather dis¬ 
concerting) and for this reason we want 
to use the conveniently available 100Hz 
source we have just considered. 

It should be fairly clear from what 
we have already discussed that for the 
reference mark to appear stationary 
when illuminated 100 times every 
second it should be passing the illumi¬ 
nated reference point at the same rate, 
viz. 100 times a second. Obviously one 
reference mark on a turntable revolving 
at only 0.55rps is not going to be satis- 
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8ZY88jC15 ZFT3A or MFT1210 



The circuit is basically similar to an electronic photoflash system, 
but involves much lower energy levels. An oscillator provides 
variable frequency trigger pulses. 


factory; so — we add some more tim¬ 
ing marks, another 179 of them to be 
precise. 

A calculation will show that when 
180 marks are evenly spaced around 
the perimeter of a disc revolving at 
0.555rps, exactly 100 of them will 
pass a given point in one second which 
is exactly what we require when illu¬ 
minating with our 100Hz light source. 
Quite accurate adjustment can be made 
to bring the turntable reference marks 
into exact synchronism with the light 
source. Too fast or too slow and the 
marks will wander off around the 
periphery as explained earlier. 

Some spare evening one may sit 
down and count the black bars on a 
strobe disc and verify that what we 
have said is true — there are, in fact, 
180 marks in the outer ring for 33 
l/'3rpm. A further count will show 133 
marks in the 45 rpm ring and 77 in 
the 78 rpm ring. As a further mental 
exercise, calculate the number of marks 
required if the frequency of the light 
source is 120Hz as in the case of a 
60Hz mains supply. 

We can now see why a steady light 
source as from a torch powered by 
relatively stable batteries or an unwa¬ 
vering candle flame would be quite un¬ 
suitable. The illumination must be po¬ 
wered by an alternating or pulsing sup¬ 
ply, the frequency of which bears a 
definite relationship to the rpm of the 
equipment under observation as pre¬ 
viously stated. 

This, then, is the principle involved 
and it remains now to look at some of 
the possible uses of an instrument 
designed to provide an adjustable 
flashing rate. 

Perhaps one of the most obvious 
uses is as a tachometer where the 
strobe flash rate is adjusted on a cali¬ 
brated scale until a chalk mark on the 
rotating equipment is brought to a 
standstill. The scale may then be read 
directly if calibrated in rpm or multi¬ 
plied by 60 if in flashes per second. 

A second use common in in¬ 
dustry is the observation of the various 
effects cf high rotational speeds on 


machinery shafts and associated equip¬ 
ment. By suitable adjustment of the 
strobe lamp flashing rate, the effects of 
changing load, bending moments, cen¬ 
tripetal and centrifugal forces may be 
observed as easily as if the component 
was stationary. 

A third use is for special lighting 
effects, either in photography when the 
flash rate may be synchronised with a 
camera shutter for multi-frame photo¬ 
graphy or simply as a ‘ way out” light¬ 
ing medium for the disco fraternity. 

The strobe unit to be described may 
be used for any or all of these pur¬ 
poses, possessing a calibrated flash-rate 
scale and separate power supply to per¬ 
mit maximum flexibility of the strobe 
head. 

Basically the circuitry is very similar 
to a standard photographic flash unit. 
The strobe tube itself is a low dis- 


1 D13T1 programmable unijunction. 

1 BT101/300R SCR. 

1 BZY88/C15 zener. 

2 IN3196 or similar 800PIV diodes. 

1 neon pilot lamp and bezel, 240V. 

2 miniature SPST toggle switches. 

1 miniature 3-pole, double-throw 
toggle switch. 

1 flash tube, type ZFT3A or MFT- 

1210. 

1 power transformer, 285 V at 
40mA. 

1 flash trigger transformer, 4-6 kV. 

1 metal case to house power 
supply. 

1 Eveready type 64 lantern hous¬ 
ing. 

1 printed circuit board, 70/SL1. 

1 8-lug tag strip. 

1 2-pin chassis socket and plug. 

RESISTORS (All hW unless noted) 

1 47 OK. 


sipation, xenon filled device differing 
only from the normal electronic photo¬ 
flash tube in its power handling capa¬ 
bilities. A photoflash tube is nor¬ 
mally called upon to deliver a high in¬ 
tensity flash once every ten seconds or 
so whereas a tube designed for strobe 
operation may have to deliver relative¬ 
ly low energy flashes at rates as high 
as 300 per second. 

The mains operated power supply is 
a very conventional full-wave circuit 
delivering around 350V at 40mA. The 
exact figure is not critical and any 
value between 300V and 450V may be 
used if a suitable transformer happens 
to be on hand. The single filter capaci¬ 
tor provides all the smoothing neces¬ 
sary in this application. 

Ignoring the trigger circuit for the 
moment, the supply voltage charges 
one or both of the luF capacitors 


1 100K, 1W. 

2 100K. 

2 47K. 

1 27K. 

3 10K 3W. 

1 6.8K 7W. 

1 2M potentiometer (Plessey type 
E, log taper). 

1 500K tab pot. 

1 25OK tab pot. 

CAPACITORS. 

1 50uF 500V electrolytic. 

2 luF 600V paper capacitors. 

1 0.1 uF 400V polyester capacitor. 

I 0.1 uF 125V polyester capacitor. 

/ 0.022uF 125V polyester capaci¬ 
tor. 

SUNDRIES 

Nuts, bolts, small PK screws, hook, 
wire, power flex and plug, twin 
flex, scrap aluminium, £” grom¬ 
met. 
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PARTS LIST 
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Now Fairchild makes Series 
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world-wide reliability that Fairchild is 
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through the 6.8K series resistor. These 
capacitors store the charge until they 
discharge through the strobe tube when 
it is triggered into conduction. 

The value of the series resistor is 
fairly important in that it must not be 
too low in value or the voltage across 
the capacitors will not fall far enough 
to allow the tube to deionise. On the 
other hand, it must not be too high in 
value or the capacitors will have in¬ 
sufficient time to recharge before the 
next discharge cycle is initiated. This 
effect becomes more pronounced at 
high flash rates, and results in reduced 
light output at high speeds. 

The value of the storage capacitor, 
together with the DC supply voltage, 
determines the discharge energy 
through the tube and may be ex¬ 
pressed in joules as follows: 


prevent the dissipation rating being 
exceeded. 

By using the values specified we 
have been able to cover the range from 
2fps to 200fps in only two steps with a 
more or less constant light output. 

The high voltage pulse to trigger the 
strobe tube into conduction is derived 
initially from a D13T1 programmable 
unijunction connected as a relaxation 
oscillator. The oscillator frequency is 


determined by the RC time constant 
in the anode circuit and this, in fact, 
governs the flash ffequency of the 
strobe light. 

A section of the resistive element in 
the oscillator frequency determining 
network is in the form of a potentio¬ 
meter to which is fitted a calibrated 
scale marked in rpm. 

The output pulse of the PUT is 
applied to the gate of a BT101 SCR 


Right: The cali¬ 
brated scale on the 
rear of the strobe 
head. Above: The 
two control 
switches on the top 
of the head. 


2 


where C is the value of the storage 
capacitor in Farads and V is the supply 
voltage. 

For repetitive operation, as in the 
case of a strobe light, the tube power 
dissipation is the rating of greatest im¬ 
portance and may be determined as 
follows: 


2 

where C and V have the same meaning 
as before and F is the flash repetition 
rate in Hz. 

For the tubes we chose to use in our 
project the maximum discharge energy 
is 0.5j and maximum dissipation is 
5W. 

Given that CV 2 4-2 is equal to 0.5j, 
it is easy to see that the maximum 
flash rate that may be used at max¬ 
imum energy is 10Hz if the 5W dis¬ 
sipation rating is not to be exceeded. 

For higher flash rates the discharge 
energy will have to be limited, either 
by reducing the size of the storage 
capacitor, lowering the supply voltage 
or both. In practice, the supply voltage 
does tend to fall at the higher flash 
rates due to the recharge limitations 
imposed by the 6.8K series resistor. At 
the same time we chose to be on the 
safe side and halved the value of stor¬ 
age capacitor above about 40fps. 

Without overcomplicating the range 
switching, the flash intensity has to be 
somewhat of a compromise. At very 
low flash rates the storage capacitor 
could be considerably larger than the 
2uF specified. However, we could not 
increase the range very far before the 
value would have to be decreased to 
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—part of a total range 
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170 different 
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ratings 


The compact DO-4 encapsulation used 
for the Mullard type BZY93 zener diode 
is the smallest available anywhere for 
a 20W device. It has also resulted in an 
extremely low cost-per-watt figure on a 
device with in 5% tolerance. 

Other features of the BZY93 include 
drift-free operation and a very high 
standard of reliability—even at extreme 
rating limits. This latter characteristic 
results from the Mullard conservative 
rating policy which specifies life 
performance at maximum rated power. 

The Mullard zener range offers 170 
different voltage/power ratings—400mW to 
75W, and 3.3 to 75V. Advantages include 
sharp knee characteristics, low dynamic 
resistance, and low leakage current. 

Pocket Chart-This new Selector gives you 
quick reference information on Mullard 
Zeners. Send stamped, addressed envelope for 
your copy to the Mullard office in your State. 


I Mullard 


Mullard-Australia Pty. Ltd. 
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which is triggered into conduction. The 
SCR is connected across a 0.1 uF 
capacitor in series with lie primary 
winding of the trigger transformer, Tl. 
This capacitor initially charges to 
about half the supply line voltage 
through the 100K resistive divider dur- 


through a series dropping resistor and 
stablised at 15 volts by a small zener 
diode. 

In constructing the strobe, we chose 
to keep the power supply separate from 
the main unit to permit a greater 
degree of manoeuvrability. The power 






FLASH TRIGGER 



The component 
layout of the print¬ 
ed wiring board , 
seen from the com¬ 
ponent side. Suit¬ 
able commercially 
made boards 
should be available 
from advertisers . 


ing the period between PUT pulses 
when the BT101 is not conducting. 

Upon conduction of the SCR, the 
0.1 uF capacitor discharges through the 
SCR and the primary of Tl, inducing a 
high voltage in the secondary winding 
which, in turn, is applied to the trigger 
electrode on the flash tube. The strong 
electrostatic field on the trigger elec¬ 
trode ionises the xenon within the tube 
which immediately conducts because of 
the high potential existing across it, dis¬ 
charges the storage capacitors and 
emits a bright flash of white light. 

The DC voltage across the O.luF 
trigger capacitor falls until it reaches 
a level where the SCR ceases to con¬ 
duct. At the same time, the supply volt¬ 
age across the luF storage capacitors 
also falls below the point where ionisa¬ 
tion is sustained within the flash tube 
and the recharge cycle begins, contin¬ 
uing until the next PUT trigger pulses 
cause the discharge cycle to repeat. 

The RC network in the anode of the 
PUT is selected by a toggle switch to 
permit range changing. The two trim 
pots are used for calibration and range 
setting and will be described later. 

The supply for operation of the PUT 
is derived from the main HT line 


transformer, diodes and filter may be 
mounted in any convenient small case 
to which a panel carrying the mains 
switch, indicator and output socket can 
be conveniently attached. The 8-lug tag 
strip is used to terminate the trans¬ 
former leads and mount the diodes and 
filter capacitor. 

Almost any length of cable may be 
used between the power supply and 
strobe head and will be dictated pri¬ 
marily by the type of service the device 
is called upon to perform. 

The strobe head is housed com¬ 
pletely in a polythene flashlight case 
manufactured by Union Carbide. This 
proved to be an excellent choice for 
several reasons: a large, aluminised re¬ 
flector is provided which is ideal for 
our purpose, considerably enhancing 
the light output. The case itself, apart 
from the useful carrying handle al¬ 
ready fitted, is made of an easily 
worked material permitting simple 
modification where necessary by means 
of a sharp knife. 

With the exception of the main dis¬ 
charge capacitors, most of the smaller 
components are mounted on a printed 
wiring board fastened to the bottom of 
the housing. Photographic reproduc- 



The inside of the strobe head. The printed wiring board is at the 
bottom and the two flash capacitors supported upside down from 
the top. The flash rate control is mounted on the removable back. 
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INTRODUCING NEW RCA SUPERSWITCH: 



THE NEW CA3062 


THINK ABOUT IT 


^ 0 po*E ram PUF/s* 


□aaB^asr 


Choose any medium-speed application that uses 
light sensor. You’ll find the circuitry easier to design 
when you use the RCA-CA3062 —because there’s less 
to design. The CA3062 consists of two parallel-con¬ 
nected photosensitive Darlington pairs which drive a 
differential power amplifier to provide a normally-off 
and a normally-on output in response to a light input. 
Turn-on time is typically 38 n s. Turn-off time is 43 /is. 
Available in a compact, window-ended TO-5 style 
package, the CA3062 has 100 mA output current capa¬ 
bility, and can be operated at supply voltages in the 


range of 5 to 15 volts dc. It is compatible with RCA’ 
40736R infrared emitter. Use it for counter and posi 
tion sensors, optical tachometers, limit detectors 
level scanners, paper web sensors, wheel balancers 
and similar devices. 

For technical details write to 
Amalgamated Wireless Valve Co. Pty. 

Ltd., Private Mail Bag, P.O. Ermington 
2115 or Interstate Offices and 
Distributors. 


AMALGAMATED WIRELESS VALVE CO PTY LTD 
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tions of the board are available as 
usual through our Information Service 
for those who care to “roll their own.” 
Complete boards will be available from 
trade suppliers in due course. 

As a first step in construction, un¬ 
screw the reflector housing from the 
body of the case. With the tip of a 
sharp knife or razor blade, ease open 
the glued joint between the threaded 
front cover and the reflector proper. A 
few times around with the knife should 
permit the two sections to be separated. 
Here a word of caution — refrain if at 
all possible from touching the alumi- 
nised surface of the reflector. Any 
finger marks will immediately dull the 
surface and efforts at removal will 
inevitably lead to fine surface scratch¬ 
ing which further impairs the reflector 
efficiency. Even lens tissue will leave a 
dulled finish on the surface. 

Carefully remove the torch bulb and 
holder. With a iin round file elongate 
the hole in the reflector in a vertical 
direction so that the flash tube may be 
inserted from the rear. Temporarily an¬ 
chor the tube by means of adhesive 
tape around the neck of the reflector 
and lay aside until required for testing. 

Remove the rear cover, drill out the 
rivets holding the On-Off switch in the 
housing and remove the switch. Again 
with a knife, completely remove the 
hemispherical section of the housing 
behind the reflector. 

The two luF capacitors may be 
mounted, their position being deter¬ 
mined by experiment in order that they 
clear the reflector when it is replaced 
in the housing. Two mounting straps 
are supplied with each capacitor, one 
being fastened with a countersunk 
screw through the recess previously 
housing the On-Off switch, and the 
other through the top surface of the 
case. Reference to the photos will show 
clearly how these two capacitors should 
be angled. 

The standby and range selector 
toggle switches are mounted on a small 
piece of aluminium sheet cut and 
shaped to fit into the original On-Off 
switch recess. A section of the case will 
have to be cut out to accommodate the 
body of the switches but there should 
be sufficient material left to support the 
capacitor mounting straps previously 
fitted. 

Do not fasten the switch plate per¬ 
manently in position until after the wir¬ 
ing is completed when a good bond 
may be made using contact adhesive. 

Mount the trigger transformer on 
the circuit board, place the reflector in 
position and then position the board 
so that the transformer winding does 
not foul the reflector. Mark and drill 
the two board mounting holes. 

The remainder of the circuit com¬ 
ponents may now be assembled on to 
the board, with the exception of the 
100K resistor in series with the luF 
storage capacitor. 

This component may be conveniently 
nounted on the range selector toggle 
switch. Its function is to keep the 
associated capacitor charged during the 
period that the range switch is in the 
‘High” position, thereby minimising the 
rndden switching surge which would 
have to be handled by the small switch 
contacts when returned to the “Low” 
range. 

Attach the necessary hookup wires to 
he panel which may then be mounted 
n position using a single nut beneath 
:he board mounting screws as a spacer. 


It will be necessary to trim off the 
excess thread on the SCR mounting 
stud to permit the board to lie snuggly 
along bottom of the housing. 

The flash tube terminating wires will 
require bending at right angles to per¬ 
mit clearance for the rate control 
potentiometer. This should be accom¬ 
plished with great care so as not to 
place any strain on the glass seals. A 
dab of styrene cement will anchor the 
flexible trigger electrode lead to the re¬ 
flector housing. 

Remove the rotary locking “knob” 
on the rear cover and trim down the 
shoulder surrounding the mounting 
hole now vacated. A piece of alumi¬ 
nium should be cut approximately 4 
3/8in square and the corners rounded 
so that it sits neatly in the back cover 
recess. Mark and drill a 3/8in dia. 
clearance hole in the exact centre of 
this panel to mount the rate control 
potentiometer. The control should be 
mounted temporarily and the clearance 
checked between its rear cover and the 
flash tube wires. As a precaution a 
strip of PVC tape may be placed over 
the rear cover of the control. 

The panel holding the rate control 
may be fastened to the polythene back 
plate either by small screws or, as in 
our case, by using contact adhesive. 
Epoxy and styrene cements do not ad¬ 
here at all well to polythene and the 



The separate power supply 
housed in a sloping panel box. 
Neither wiring nor layout is 
critical. 

rubber-based adhesives appear far more 
effective. The scale pointer is made 
from a scrap of perspex and is ce¬ 
mented to the underside of the control 
knob. 

The rate control potentiometer 
presented something of a problem due 
to the wide tolerances normally associ¬ 
ated with standard potentiometers, both 
electrically and mechanically. Ideally 
we required a control possessing a 
reverse log taper but these are normal¬ 
ly only available to special order. We 
finally settled on a Plessey type E con¬ 
trol which possesses excellent charac¬ 
teristics in terms of operational life al¬ 
though we had to be content with a log 
taper and a resistance tolerance of 20 
per cent unless we were prepared to 
make a special order. 

The log taper in itself was no real 
problem, we simply reversed the direc¬ 
tion of the scale so that the frequency 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica-- 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

.. STUDY 
NOW 


Send for training 
syllabus. There is no obligation. 

NAME..... 

ADDRESS. . . 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service of Amalgamated Wireless (Australasia) Ltd. 
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Total Electronics 
simplifies the 
whole component 
business 


Total Electronics are 
a new concept... 
Australia’s first distribu¬ 
tors of sophisticated 
components ranging 
from connectors to 
integrated circuits. 

Total Electronics means 
economical one-stop 
buying. From under the 
one roof you can now 
get a component to suit 
a great many applica¬ 
tions. But Total Elec¬ 
tronics are far more than 
an over-the-counter 
shop. They’re service- 
orientated specialists. 
They supply orders fast. 


Most come straight out 
of stock. They can 
recommend what pro¬ 
ducts to use. 

They give you full advice 
on what these products 
can do. 

All items in their exten- 


Total Electronics 
A division of Cannon 
Electric (Aust.) Pty Ltd. 

239 Bay Street 
North Brighton, Victoria 3186. 
79 New lllawarra Road 
Bexley North, NSW 2207. 
Commonwealth Aerodrome, 
Parafield, SA 5106. 
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decreases as the control is rotated in a 
clockwise direction. The resistance 
tolerance, however, is somewhat more 
sticky in that it precludes us making 
available a precalibrated scale which 
could be expected to have any higher 
degree of accuracy than the 20 per cent 
specified for the potentiometer. 

However, for those who are prepared 
to risk this possible degree of error, 
such a scale will be available through 
our normal Information Service chan¬ 
nels. 

More accurate calibration by the 
constructor is no problem if a period 
counter is available and this was the 
method we actually used on our pro¬ 
totype. Unfortunately, not everyone has 
access to this type of equipment and 
some alternative will have to be found. 
A test point is provided on the panel 
for connection to a counter if available. 

One alternative involves the use of an 
oscilloscope, comparing the output 
from the panel test point against the 
50Hz mains as a reference standard, 
using the familiar lissajous pattern 
method. It will be difficult to obtain 
more than several fixed reference 
points unless one is prepared to sit 
down and carefully analyse the more 
complex pattern ratios that will result 
as interpolation is attempted. 

Another method involves the use of 
a tachometer and a rotating shaft hav¬ 
ing an adjustable speed. This could 
conceivably be a car engine with a 
commercial tacho borrowed for the 
purpose. Calibration then involves set¬ 
ting the engine (or other device) to a 
known rpm and adjusting the flash 
rate of the strobe until the rotating 
shaft comes to an apparent standstill. 
Quite a range of speeds may be cov¬ 
ered in this manner, the accuracy being 
determined largely by the tachometer 
used. 

We chose to calibrate our scale in 
rpm although there is no reason why 
the calibration should not be in flashes 
per second or even, if necessary, flash 
period in milliseconds. We have pre¬ 
pared a simple chart showing the rela¬ 
tionship between these three possible 
scales to assist in conversion from one 
to the other. 

When calibration is complete, the 
flash tube may be adjusted in the re¬ 
flector for best focus. This is best done 
at a reasonably high flash rate where 
flicker is minimised. The tube may 
then be sealed in position with styrene 
cement and left to dry thoroughly. 
Assemble the reflector into the housing 
and hold in position while the front 
cover is screwed in firmly. The rear 
cover may now be fastened in position 
with four miniature PK screws. 

In use as a tachometer, the strobe 
light is directed on to the rotating 
equipment to be checked and the flash 
rate adjusted until the equipment 
appears stationary. The speed in rpm 
may then be read from the calibrated 
scale. Alternatively, the flash rate may 
be adjusted to a desired rpm value 
and the equipment then brought up to 
speed, the correct point being reached 
where again no apparent rotation is 
observed. 

In order to remove possible am¬ 
biguity as to the correct strobe fre¬ 
quency some familiarisation will be 
necessary. Equipment having multiple 
teeth or blades, such as gears or fans, 
will appear stationary at several flash 
rate settings.The addition of a chalk 


reference mark will assist although 
here again some caution may have to 
be exercised. If the strobe rate is ex¬ 
actly half the true speed, the reference 
mark will be illuminated once every 
two revolutions and will, in fact, 
appear stationary. However, it will be 
duller in intensity and not as sharp in 
detail as when illuminated every revo¬ 
lution. 

In some instances where it is possible 
to observe both sides of a revolving 


CALIBRATION TABLE 


Period Between 
Flashes 

500mS 

400mS 

300mS 

240mS 

200mS 

171.5mS 

150mS 

133tnS 

120mS 

lOOmS 

85.7mS 

75mS 

66.6mS 

60mS 

40mS 

30mS 

24mS 

20mS 

15mS 

12mS 

lOmS 

8.6mS 

7.5mS 

6.6mS 

6mS 

5.45mS 

5mS 


rpm 

120 

150 

200 

250 

300 

350 

400 

450 

500 

600 

700 

800 

900 

1000 

1500 

2000 

2500 

3000 

4000 

5000 

6000 

7000 

8000 

9000 

10000 

11000 

12000 


fps 

2 


2.5 


7.5 


10 


15 


25 


150 


200 


This table will prove useful when 
checking calibration against known 
frequency standards. 


shaft or wheel, the ambiguity may be 
resolved by increasing the strobe rate 
until two distinct reference marks 
appear, diagonally opposite each other. 
The strobe rate is then progressively re¬ 
duced until the first single, stationary 
image appears. This is the correct fre¬ 
quency and any further reduction in 
strobe rate will lead to the half-fre¬ 
quency image just mentioned. 

In the interests of extended tube life, 
turn the equipment off as soon as mea¬ 
surements are completed. A standby 
switch has been included on the strobe 
head housing to facilitate this. Al¬ 
though the tubes are designed to have 
a life expectancy in excess of 10 7 
flashes if the dissipation is kept within 
the 5W limit, this works out at some¬ 
thing like 14 hours at the maximum 
flash rate of 200fps. (Refer Notes and 
Errata, page 206). B 


THE LITTLE 
PERFECTIONIST. 
ONLY $100. 



Not all records are created equal. And 
now Audio Dynamics has done some¬ 
thing about it. We’ve hand-crafted the 
world's only 3 stylus cartridge. It allows 
you to custom match the cartridge to 
each record in your collection, simply by 
selecting the optimum stylus assembly. 

The ADC 25 represents the “state of 
the art"—the ultimate refinement of 
Audio Dynamics' induced magnet 
principle. 

With all this, the ADC 25 naturally 
costs a little more than most other 
cartridges, but for audiophiles $100.00 
is a small price to pay for perfection. 

If money is an object, buy the ADC 26. 
It is the same cartridge, but with one 
elliptical stylus. You can always add one 
or both of the other 2 styli later. 


SPECIFICATIONS 

ADC 25 STEREO PICKUP SYSTEM with 
GRAIN ORIENTED DIAMOND STYLUS* 
Type . .. Induced magnet 
Sensitivity ... 4 mv at 5.5 cms/sec. 
recorded velocity 

Tracking force range ... V 2 gram to 
1V 4 grams 

Frequency response ... 10 Hz to 
24,000 Hz ± 2 db 

Channel separation ... 30 db from 50 
Hz to 10 KC 

20 db from 12,000 Hz to 24,000 Hz 
Compliance ... 40 x 10- 6 cms/dyne 
Vertical tracking angle ... 15 degrees 
Recommended load impedance ... 
47,000 nominal ohms 
Price ... $100.00 suggested resale 
Replacement Styli.. -251, -252, 
--253 

IR .. 
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Chapter 16 

Microcircuits and their development — monolithic devices 
— general construction — transistor elements — diodes — 
resistors and capacitors — representative devices — com¬ 
plex devices — advantages and disadvantages of the mono¬ 
lithic device — thin film devices and their fabrication — 
active and passive thin-film elements — hybrid devices. 


As a result of the very rapid pro¬ 
gress made in semiconductor device 
fabrication, following development of 
the techniques of gaseous diffusion and 
epitaxial deposition in the mid-1950s, it 
very soon became possible to fabricate 
single or “discrete” functional device 
chips whose physical size was much 
smaller than the packages in which 
they were encapsulated. This despite 
the fact that device packages had al¬ 
ready been reduced to a size approach¬ 
ing the limit for convenient handling, 
a size significantly smaller than existing 
thermionic valves. 

Tlie drive toward miniaturisation of 
electronic circuitry had already begun 
when this stage was reached, and per¬ 
ceptive device and circuit designers 
were quick to realise that semiconduc¬ 
tor devices and fabrication techniques 
were going to contribute far more 
toward miniaturisation than had at first 
been realised. If single transistor and 
other semiconductor elements could be 
made much smaller than the smallest 
convenient packages, then presumably 
it was going to be possible to fit a num¬ 
ber of devices—even perhaps a com¬ 
plex device array—into a single pack¬ 
age, together with most of their inter¬ 
connections. 

Thus was born the concept of the 
microcircuit, or miniature integrated 
circuit (IC), consisting of a complete 
functional circuit assembly of active 
and passive elements, encapsulated to¬ 
gether with their interconnections in a 
single package. 

So great was the pressure for elec¬ 
tronics miniaturisation, particularly 
from the avionics industry and the mili¬ 
tary in the U.S.A., that as soon as the 
possibility of semiconductor micro- 
circuits was appreciated, work toward 
its practical realisation was given high 
priority at many device manufacturing 
laboratories and research institutions. 
By late 1958, prototype microcircuits 
had been developed by both Texas In¬ 
struments Inc., in Dallas, and Westing- 
house Electric, in Youngwood, Penn¬ 
sylvania. 

The prototype microcircuit devices 
were rather crude, consisting basically 
of a number of separate semiconductor 
dice or “chips” carrying transistors, 
diodes and resistors, all mounted on a 
common header. Interconnections were 
made using fine wires bonded to the 
chip connection pads. The devices 
were time-consuming to assemble, and 
thus relatively costly. However, they 


demonstrated that microcircuits had 
become a practical reality. 

The next main development in the 
microcircuit saga came in I960, with 
the advent of the planar process and 
its technique of utilising the silicon 
dioxide passivation layer for selective 
diffusion masking. Using this tech¬ 
nique, described in the preceding chap¬ 
ter, it almost immediately became pos¬ 
sible to fabricate all of the components 
of a microcircuit assembly on a single 
chip, with interconnections formed by 
the final metallisation pattern. 

The planar process thus provided a 
means whereby microcircuits could be 
fabricated as complete devices, using 
the same on-wafer “mass production” 
techniques used for discrete devices. 
And, being fabricated in this way, the 


devices had the same basic reliability 
as single discrete planar devices. Hence 
these monolithic microcircuits (from 
the Greek words “monos,” meaning 
single, and “lithos,” meaning stone) had 
two marked advantages: greatly im¬ 
proved reliability over equivalent dis¬ 
crete circuitry, and the ability to be 
produced at a cost only slightly above 
that of a single discrete semiconductor 
device. 

The twin advantages of monolithic 
devices brought about an expansion of 
the whole concept of microcircuits and 
their development. No longer were 
these devices simply a part of the 
somewhat esoteric drive toward min¬ 
iaturisation initiated by the military 
and the aero-space industry; rather 
they were seen to represent an impor- 


by Jamieson Rowe 


tant technological advance, whereby 
electronic circuits of almost every type 
could be given improved reliability, yet 
produced at significantly lower cost. 

Accordingly, in the ten years since 
the first monolithic microcircuits were 
produced, tremendous effort has been 
directed towards microcircuit device 
development. This development has 
taken place not only in the field of mo¬ 
nolithic devices, but also in connection 
with other related types of microcircuit 
device which have since been produced. 
The result is that electronics has under¬ 
gone, and is still undergoing, a “micro- 
circuit revolution” whose effects may 
prove further reaching than any pre¬ 
vious developments in the history of 
the art. 

Microcircuits of a variety of types 
have been developed to perform either 
switching (digital) or linear (analog) 
functions, and sometimes both togeth¬ 
er. As techniques have improved, 
increasingly complex devices have been 
made, capable of performing either 
single complex functions or multiple 
simple functions. Along with these 
developments there has occurred both a 


widening in microcircuit applications 
and a marked reduction in device cost. 

It is true that in terms of function, 
most microcircuits involve little that is 
new. Most devices consist essentially of 
a group of active circuit elements, sim¬ 
ilar to those which we have discussed 
in earlier chapters, interconnected in a 
fairly conventional manner with passive 
elements which contribute resistance, 
capacitance and inductance. Figure 
16.1 shows two representative micro- 
circuit devices, one an early multiple- 
chip type and the other a more recent 
monolithic type. 

However, although they are function¬ 
ally very similar to discrete circuits, 
microcircuits do differ from these more 
familiar circuits in one quite obvious 
respect: they are markedly smaller. 



Figure 16.1: Representative microcircuits , with cans removed. At left 
is a relatively early multi-chip type , while at right is a more recent 
monolithic device. (Courtesy Mullard-Australia, Fairchild Australia.) 
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And this physical scaling-down involves 
significant differences both in terms of 
construction and in the corresponding 
fabrication techniques. It is therefore 
the construction and fabrication of 
microcircuits which will be discussed 
primarily in this chapter. 

It is perhaps fitting that we should 
look first at monolithic devices, as it 
was this type of device which virtually 
triggered off the microcircuit “revo¬ 
lution.” Also it is this variety of micro- 
circuit which has been fabricated in the 
largest numbers to date, and which by 
virtue of its continuously improving 
performance/cost ratio has made the 
greatest impact, particularly in con¬ 
sumer product and industrial appli¬ 
cations. 


deposited layer is here of opposite type 
to the pre-doped substrate, rather than 
of the same type, and also the substrate 
is here only lightly doped rather than 
heavily doped. The reason for the light 
doping is to ensure that the P-N junc¬ 
tions which ultimately isolate the epita¬ 
xial islands from the substrate possess 
wide, low capacitance depletion layers. 

The effect of the “isolation diffusion” 
is shown in figure 16.2 (b). Here it may 
be seen that a diffusion of acceptor do¬ 
pant has formed narrow but heavily 
doped regions of P-type material which 
completely penetrate the N-type epita¬ 
xial layer, forming the latter into “is¬ 
lands” completely separated by P-type 
material connected to the substrate. It 
is within these islands that the various 


LIGHTLY DOPED 


N-TYPE "ISLAND" 



BASIC EPITAXIAL WAFER FOR 
MONOLITHIC DEVICE 
FABRICATION 


(b) AFTER ISOLATION DIFFUSION 


Figure 16.2 


used in monolithic circuits, bipolar 
transistors are those most commonly 
used at present, although JFETs and 
MOSFETs have also been incorporated 
in recent devices. The construction of 
typical bipolar elements for monolithic 
circuits is shown in figure 16.3, where 
it may be seen that they differ slightly 
from the discrete devices described in 
the preceding chapter. 


The basic structure of a monolithic 
circuit bipolar transistor is shown in 
(a). It may be seen that the main dif¬ 
ference between the structure and an 
equivalent discrete device is that here 
all three functional regions are brought 
out to top surface contacts. Whereas in 
a discrete device the connection to the 
collector region is made via the subs¬ 
trate, in this case the isolation between 
the collector “island” and the substrate 
necessitates a third top contact. 

While it satisfies the basic require¬ 
ments for a monolithic bipolar element, 
however, the structure of 16.3 (a) has a 
potential weakness which arises directly 
from the substitution of a top collector 
contact for the underside contact of a 
discrete device. Carriers crossing the 
base-collector junction must move 
transversely through the collector re¬ 
gion to reach the top contact, and since 
the collector region is only lightly 
doped in order to produce a relatively 
wide, high breakdown voltage collector 


As already noted, monolithic or 
“single chip” devices consist essentially 
of complete circuit modules fabricated 
on or within single semiconductor 
chips. In the most basic type of mo¬ 
nolithic device all of the circuit ele¬ 
ments, both active and passive, are 
fabricated within the chip, with inter¬ 
connections performed by a suitable 
pattern of conductors formed in the 
surface metallisation. 

Because the desired interconnections 
between the various circuit elements 
formed within the monolithic chip are 
provided by the surface metallisation 
pattern, each element must be effective¬ 
ly isolated within the chip itself. Hence 
in general none of the elements may 
use the bulk or “substrate” of the chip 
as an effective electrode to one of its 
functional regions. This is in contrast 
with the situation which applies with 
discrete semiconductor devices, where, 
as we have seen, the substrate usually 
forms the means of connection to the 
lowest or “innermost” functional re¬ 
gion. 

The usual method of achieving ele¬ 
ment isolation is to fabricate monoli¬ 
thic devices from epitaxial wafers in 
which the lightly doped epitaxial layer 
is of opposite type to the pre-doped 
wafer material. An initial diffusion step 
is then used to effectively form “is¬ 
lands” in the epitaxial layer, and each 
of the individual circuit elements is 
subsequently fabricated within a sepa¬ 
rate island and isolated from the subs¬ 
trate by a P-N junction. By application 
of a suitable bias to the substrate of 
the completed device, all of the island- 
substrate P-N junctions are reverse 
biased to achieve element isolation. 

The method is illustrated in the dia¬ 
grams of figure 16.2. In (a) is shown 
the basic epitaxial wafer, with a lightlv 
doped N-type layer deposited on a 
lightly doped P-type substrate. It may 
be noted that the wafer differs from 
those used to fabricate “epitaxial” dis¬ 
crete devices in two respects: the 



(2ND DIFFUSION) 


(3RD DIFFUSION) 


BASE EMITTER COLLECTOR 

CONTACT CONTACT CONTACT 



DIFFUSED BURIED LAYER 
(PRE-EPITAXY DIFFUSION) 


(a) BASIC MONOLITHIC BIPOLAR STRUCTURE 


(b) WITH DIFFUSED "BURIED LAYER" TO 
REDUCE COLLECTOR SERIES RESISTANCE 



(c) WITH ALTERNATIVE EPITAXIAL BURIED LAYER 



COLLECTOR REGION 
(EPITAXIAL "ISLAND") 


(d) TOP VIEW OF TYPICAL DEVICE 


Figure 16.3 


elements of the monolithic circuit are 
formed by subsequent selective diffu¬ 
sion steps. 

Broadly speaking, all functional re¬ 
gions of the various circuit elements of 
a monolithic device, both active and 
passive, are fabricated simultaneously, 
using the same selective diffusion steps. 
The number of fabrication steps in¬ 
volved in producing a monolithic de¬ 
vice is thereby kept to a minimum, 
which is in practice equal to or only 
slightly greater than the number of 
steps required to produce a discrete 
planar device. This explains why mo¬ 
nolithic microcircuits are economically 
attractive. 

Of the active devices which may be 


depletion layer, it has appreciable bulk 
resistance. Hence the structure tends to 
possess a high collector series resis¬ 
tance, and accordingly a high satura¬ 
tion voltage Vcefsat). 

It is possible to obtain a moderately 
low collector resistance within the basic 
structure by using a relatively large 
and distributed collector contact, and 
this is in fact done in relatively unde¬ 
manding monolithic devices. However, 
where very low collector series re¬ 
sistance is essential, the structure is 
modified by addition of a highly doped 
low resistivity “buried layer” region at 
the lowest extremity of the collector re¬ 
gion. The buried layer acts as an 
equipotential plane, providing a low re- 
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□MAC’S new family 
of outstanding 
power tetrodes 
offers 13 
impressive 
features:— 

(D 


High linearity. 3d order products 
-40dB or better. 

Low input capacitance. 

Typically, 45 pF. 

Over 600 watts measured output at 
865 MHz. 

Very high gain-bandwidth product. 
Over 125 MHz. 

Low grid interception in linear ampli¬ 
fier service. 

Low drive. Typically 40 volts for class 
AB-1 service. Easily driven at 150 MHz 
with 5 watt solid state device. 

Plate dissipation up to 800 watts. 
Both air and liquid cooling available. 
Coaxial base adapter available. 
Shock-resistant design for rugged 
service. 

20 kW pulse output at 430 MHz. 

(11) Very low cathode lead inductance. 

(12) 5-pin base adapted for heat-sink 
cooling. 

(13) High grid and screen dissipation 
ratings. 

The unique 4CX600 family is an exciting 
result of ElMAC’s CAD (computer-aided- 
design) program for ceramic/metal tet¬ 
rodes. Closely controlled parameters per¬ 
mit intermodulation distortion limits to be 
included as a defining tube characteristic, 
establishing new criteria of performance. 

ElMAC’s advanced segmented cathode 
and electron focussing combine with an 
unusually high figure of merit in this family, 
providing you with tubes useful in widely 
diversified services: linear amplification, 


( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 


(7) 

( 8 ) 
(9) 

( 10 ) 



high reliability aircraft-to-ground communi¬ 
cation, wideband distributed amplifier ser¬ 
vice in airborne ECM gear, and r-f pulse 
application. 

Another example of ElMAC’s ability to 
provide tomorrow’s tube today! Here are 
the numbers to prove it: 


TUBE 

TYPE 

FIL. 

VOLTS 

RATED 

TO: 

(MHz) 

BASE 

COOLING 

MAX. RATINGS 

TYPICAL 
POWER 
OUTPUT 
(150 MHz) 

USEFUL 

FOR: 

Plate 

Volts 

Plate 

Amperes 

4CX600B 

6.0 

890 

5-PIN 

SPEC. 

Air 

3000 

0.6 

750W 

WIDEBAND 

AMPLIFIER 

SERVICE 

4CX600F 

26.5 

4CW800B 

6.0 

890 

5-PIN 

SPEC. 

Liquid 

3000 

0.6 

750W 

WIDEBAND 

AMPLIFIER 

SERVICE 

4CW800F 

26.5 

4CX600J 

6.0 

150 

OCTAL 

SPEC. 

Air 

3000 

0.6 

750W 

CLASS AB-1 
LINEAR 
SERVICE 

8809 


More? Our Application Engineering De¬ 
partment’s ability to design tube into circuit 
means less engineering time for you. For 
all-around capability, talk to EIMAC. For 
circuit and application information on these 
new power tetrodes, write to Varian for our 
new, free application bulletin No. 14, Using 
the 4CX600 Family Tetrodes. 



varian pty ltd 

electron tube and device group 

38 Oxley Street, Crows Nest, N.S.W., 2065. Phone 43-0673. 

679 Springvale Road, Nth. Springvale, Vic., 3171. Phone 560-6211. 
Suite 1, 339 Coronation Drive, Toowong. Qld., 4066. Phone 71-3277 
10 Stirling Highway, Nedlands, W.A., 6009. Phone 86-7493. 
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ISOLATION 
' DIFFUSION 



(a) "COLLECTOR-BASE" DIODE 


Figure 16.4 


(b) "BASE-EMITTER" DIODE 


sistance path to the periphery of the 
collector island. 

Two alternative methods are used to 
produce the buried layer, as illustrated 
in figure 16.3(b) and (c). One method is 
to selectively diffuse suitable areas on 
the semiconductor wafers prior to epi¬ 
taxial deposition of the collector layer, 
producing the structure shown in (b). 
While in some ways this procedure is 
most satisfactory, it introduces a fur¬ 
ther source of registration errors, and 
also means that wafers become rigidly 
identified with a specific microcircuit 
even before epitaxy. 

Because of this the alternative tech¬ 
nique is often used, in which the wa¬ 
fers are prepared by a double epitaxy 
process wherein they are provided first 
with a very thin heavily doped layer, 
and then with the usual lightly doped 
“collector” layer. Both layers are of the 
same type, and opposite to that of the 
wafer itself. This type of water pro¬ 
duces the bipolar structure shown in 
figure 16.3(c), the required buried layer 
being formed from the thin initial 
epitaxial layer. 

From the surface all three versions 
of the monolithic bipolar structure look 
rather similar, appearing as shown in 
figure 16.3(d). Note that although the 
electrode contacts are shown in the dia¬ 
gram as simple rectangles, these nor¬ 
mally form part of the metallisation 
interconnection pattern of the device. 

Next to bipolar transistors, probably 
the element most often used in monoli¬ 
thic circuits is the P-N junction diode. 
In general, one of the two functional 
regions of this type of element is 
fabricated during the bipolar transistor 
“base” diffusion, while the second re¬ 
gion is formed by either the “collector” 
epitaxial island provided for the diode 
element, or by a further region fabri¬ 
cated during the “emitter” diffusion. 
Thus diode elements are basically 
equivalent to either the collector-base 
or base-emitter portion of a bipolar 
transistor element, as illustrated in the 
diagrams of figure 16.4. 

Because the depth and doping levels 
of the various regions available for 
fabrication of each element of a mo¬ 
nolithic circuit are common to all ele¬ 
ments of the device, and may not be 


varied individually, the selection 
between the alternative forms available 
for any particular monolithic diode ele¬ 
ment plays an important part in deter¬ 
mining the characteristics of the ele¬ 
ment concerned. Hence a diode formed 
using the “collector” island and the 
“base” diffusion tends to have a rela¬ 
tively high reverse breakdown voltage, 
but also a relatively high charge stor¬ 
age and a significant stray capacitance 
to the substrate. Conversely, a diode 
formed using the “base” and “emitter” 
diffusions tends to have low charge 
storage and low stray capacitance to 
the substrate, but also a relatively low 
reverse breakdown voltage. 

Of the passive circuit elements used 
in monolithic devices, resistors are 
those used in the largest numbers. 
Generally, monolithic resistor elements 
consist of a single rectangular diffused 
region formed within a suitable “col¬ 
lector” island, as shown in figure 16.5 
(a). Normally the resistor region 
itself is formed during the “base” diffu¬ 
sion, as show, but if very low value re¬ 
sistors are required, the more heavily 
doped “emitter” diffusion is used. 


Whichever diffusion is used, the 
depth and doping level of the element 
is naturally fixed, so that only the 
length and width may be varied in 
order to achieve the required resistance 
value. Even these parameters may only 
be varied over moderate limits, due to 
process limitations and the need to pre¬ 
vent the device chip from becoming ex¬ 
cessively large. Where high value resis¬ 
tor elements are required, the element 
is often folded back beside itself one or 
more times, to produce a more com¬ 
pact format. 

Capacitor elements are found in 
monolithic circuits, although com¬ 
paratively rarely. The reason for this is 
that relatively large chip areas are re¬ 
quired to fabricate capacitors of even 
modest value. Because of this designers 
of monolithic circuits seek to either ob¬ 
viate the need for most capacitors in 
their circuit, or arrange for the capaci¬ 
tors to be connected externally. 

For those capacitor elements which 
cannot be avoided two different con¬ 
structions may be used. The first of 
these is the “diffused capacitor,’ - ' which 
is basically nothing more than a large- 
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GE PROGRAMMABLE 
unijunction 
transistors (PUT) 
add flexibility to your 
UJT applications. 




General Electric now offers a 
complete choice of state-of-the- 
art negative resistance threshold 
devices with the flexible 
programmable D13T UJT. 

D13T permits you to program n, 
Rbb, Ip, and lv . . . and very 
simply. 

By replacing the standard UJT 
with the D13T plus resistors Ri 
and R 2 both circuits (fig. 1b & 2b) 
have a diode connected to a 
voltage divider. When this diode 
becomes forward biased in the 
UJT, Rt becomes strongly 
modulated to a lower resistance 
value. This generates a negative 
resistance characteristic between 
the emitter E and base one, Bi. 

For the D13T, resistors Ri and R 2 
control the voltage at which the 
diode (anode to gate) becomes 
forward biased. After the diode 
conducts, the regeneration 
inherent in a PNPN device causes 
the D13T to switch on. This 
generates a negative resistance 
characteristic from anode to 
cathode simulating the 
modulation of Rt for a 
conventional UJT (fig. 2b). 

Resistors Rb* and Rbj (fig. la and 
2c) are generally unnecessary 
when the D13T replaces a 
conventional UJT. Resistor Rat is 
often used to bypass the interbase 
current of the UJT which would 
otherwise trigger the SCR. Since 
Rt in the case of the D13T can be 
returned directly to ground there 
is not current to bypass at the SCR 
gate. Resistor R B 2 is used for 
temperature compensation and 
for limiting the dissipation in the 
UJT during capacitor discharge. 
Since R 2 is not modulated. Rb 2 
can be absorbed into it. 


Applications of the programmable 
D13T include SCR triggers, pulse 
and timing circuits, oscillators, 
sensing circuits, and sweep 
circuits. 

D5K has characteristics like those 
of standard silicon planar 
passivated UJT except that the 
currents and voltages applied to 
it are of opposite polarity. The 
choice of this polarity enables the 


use of standard NPN planar 
passivated transistor processing 
techniques. This results in a 
unijunction having superior 
stability and better uniformity than 
any model previously available. 
The device also features a much 
tighter distribution of intrinsic- 
standoff ratio. 

Completing GE’s full-line 
availability are the UJT 2N489-494 
(proved reliability, MIL spec 
version), 2N1671, and UJT 
2N2646-47 (hermetic sealed 
device). These devices provide 
top performance for trigger, timer, 
oscillator, phase control, and 
variable threshold. 

Australian General Electric 
Pty. Ltd. 

Dept 40-20/QQ. 

103 York Street 
Sydney, N.S.W. 2000 
Telephone 29 8711; 
or 552 Lonsdale Street 
Melbourne, Victoria 3000 
Telephone 67 8221 
or 453 Ann Street 
Brisbane. Queensland 4000 
Telephone 21 5207 
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area P-N diode which is operated under 
reverse bias conditions. This type of 
element may be formed using either 
the “collector” island and a “base” dif¬ 
fusion, as shown in figure 16.5(b), or 
the “emitter” and “base” diffusions. Be¬ 
cause of the higher doping of the 
“emitter” diffusion* the latter form pos¬ 
sesses a narrower depletion layer and 
hence a larger capacitance per unit 
area. However, it also has a lower 
breakdown voltage, so that the choice 
between the two varieties of diffused 
capacitor depends upon the applied 
voltage as well as capacitance/space 
considerations. 

While useful for non-critical appli¬ 
cations such as bypassing, this type of 
capacitor element has two rather 
marked shortcomings, which both arise 
because the element is based on the 
depletion layer capacitance of a P-N 
junction. The first of these is that be- 


value. The dielectric strength of the 
silicon dioxide passivation layer also 
gives the capacitor a relatively high 
breakdown voltage, typically in the 
order of 50V. Furthermore, because 
the “plate” of the capacitor are com¬ 
posed of metal film and highly doped 
low resistivity semiconductor respec¬ 
tively, the element possesses a lower 
effective series resistance and hence a 
higher “Q” than is possessed by .typical 
diffused capacitor elements. 

Small inductor elements may be pro¬ 
vided on monolithic circuits, if re¬ 
quired, being formed not in the semi¬ 
conductor chip itself but purely as a 
spiral in the metallisation pattern. How¬ 
ever, like capacitor elements, they tend 
to require relatively large chip areas 
and are hence avoided wherever 
possible. 

As mentioned previously, the various 
circuit elements which form a monoli- 


determine if any of the devices on the 
wafer are faulty. This probe test is sim¬ 
ilar to that performed on discrete de¬ 
vice wafers, but because the micro- 
circuits are somewhat more complex 
than discrete devices, each must be 
subjected to a larger number of tests to 
check for correct operation. A modem 
computer controlled monolithic probe 
test station is illustrated in figure 16.7. 
Following the probe test the devices 
are then scribed, separated and pack¬ 
aged in a very similar fashion to that 
already described for discrete devices. 

Monolithic microcircuit devices 
range in complexity from simple digital 
logic gates, through more elaborate 
linear operational amplifier (“op amp”) 
devices, to very complex “MSI” (me¬ 
dium-scale integration) and “LSI” 
(large-scale integration) devices in¬ 
volving many thousands of component 
elements. The largest LSI devices are 
virtually complete functional systems 
or sub-systems, containing all of the 
functional circuitry required for an 
equipment module such as a data pro¬ 
cessor or memory store. 

Some idea of the range in monolithic 
device complexity may be conveyed by 


Figure 16.6: Preparation of photolithographic masks for mic¬ 
rocircuit fabrication . Above shows a design engineer check¬ 
ing a master pattern , while at right is shown the high pre¬ 
cision step-and-repeat photographic reduction process used 
to produce the final printing plates. (Courtesy Fairchild Aus¬ 
tralia , Mullard-A ustralia). 


cause the junction cannot be forward 
biased, the capacitor is subject to the 
same fixed-polarity restrictions which 
limit the flexibility of a conventional 
“electrolytic” capacitor. The second 
shortcoming is that as the width of the 
junction depletion layer varies with 
applied voltage, so too does the capaci¬ 
tance, making the capacitor voltage- 
variable and of non-constant value. 

Luckily there is an alternative type 
of monolithic capacitor element avail¬ 
able, which possesses neither of these 
disadvantages. This is the silicon diox¬ 
ide capacitor, Which uses the silicon 
dioxide passivation layer as dielectric 
instead of a junction depletion layer. 
Ihe usual construction of this type of 
capacitor is shown in figure 16.5(c), 
inhere it may be seen that one plate is 
conned by a simple rectangle of metal¬ 
lisation on the top of the dielectric, 
vhile the other is formed by a low re¬ 
sistivity “emitter” diffusion beneath it. 

Because of the silicon dioxide die¬ 
lectric, this type of monolithic capac- 
tor is non-polarised, and because the 
capacitance is virtually independent of 
ipplied voltage, it is also constant in 


thic microcircuit are fabricated simul¬ 
taneously, using a common sequence of 
selective diffusion processes. These pro¬ 
cesses are basically the same as those 
for discrete planar transistors described 
in chapter 15, and as with the discrete 
devices the monolithic devices are 
fabricated in complete arrays on the 
semiconductor wafers. The only diffe¬ 
rence is that each “device” in the wafer 
array is a group or complex of ele¬ 
ments, rather than a single element, 
and the^final metallisation process is 
used to provide element inter¬ 
connections in addition to the contacts 
for external device connections. 

The contact printing plates used in 
the various photolithography steps are 
produced, as before, by high-ratio 
photographic reduction from precision 
master templates. Figure 16.6 shows 
the preparation of such master tem¬ 
plates, and the precision step-and-re- 
peat photographic reduction process 
used to produce the multiple-image 
contact printing plates. 

After the various diffusion steps and 
the final metallisation, the completed 
wafers are subjected to a probe test to 


the photomicrographs of device chips 
shown in figure 16-8. The relatively 
simple device chip shown in (a) is 
accompanied in (b) by the equivalent 
circuit diagram, which should enable 
the reader to identify the various cir¬ 
cuit elements using the preceding dia¬ 
grams for guidance. 

The simple device concerned is a 
dual two-input NOR logic gate, using 
resistor-transistor logic (RTL) circuitry. 
As may be seen it involves only four 
bipolar transistor elements and six 
diffused resistor elements, which are 
arranged on a chip measuring approxi¬ 
mately 25 mils square. 

It may be seen from the photomicro¬ 
graph that the two transistor elements 
of each gate are fabricated within a 
single collector island, which is in each 
case rectangular and surrounded by 
diffusion isolation. The six diffused re¬ 
sistors of the circuit are all fabricated 
from “base” diffusion regions, and all 
share a common “collector” island used 
for isolation. This island may be seen 
to connect to the “4-” supply metal¬ 
lisation near the contact pad in the top 
left-hand corner, this being done to en- 
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Now . . • superior sound 


. to high fidelity 

A,new approach to 

WHISPERING pianissimo... 

THUNDERING fortissimo 


for Stereo Audiophiles 


SONATA-11## 

Stereo Amplifier 

The SONY integrated Stereo Amplifier TA-1144 assures 
superior sound even at low frequencies, where sound usually 
tends to be indistinct. The output of 30 watts per channel 
RMS assures a wide dynamic range with exceptionally low 
distortion. 

The TA-1144 can be used separately as a pre-amplifier and 
as a power amplifier for use with other external stereo equip¬ 
ment or in a multi-channel system. The advanced controls 
include • Click-type bass and treble tone controls • Slide-type 
balance control for left and right channels • 'High and low 
filter to reduce noise, rumble and hiss • Loudness control to 
compensate bass and treble. 


SPECIFICATIONS: 

POWER AMPLIFIER SECTION—Power output: max. power 
150w both channels. Rated 30w per channel RMS. Harmonic 
distortion: less than 0.2% at rated output (20 Hz-20kHz). 
Intermodulation distortion (60 Hz:7 kHz = 4:1): less than 
0.2% at rated output. Power band width: 10 Hz-50kHz (IHF). 
20 Hz-20kHz at rated output. Freq. response: 15 Hz-300kHz 
1° dB. Signal-to-noise ratio: better than 90 dB. Damping 
factor: better than 70 (8 ohms). PRE-AMPLIFIER SECTION— 
Inputs: sensitivity and impedance: PHONO-1, PHONO-2: 1.2 
mV, 47 k ohms. TUNER, REC/PB, TAPE, AUX-1, AUX-2, 
AUX-3:150 mV, 100 k ohms. Outputs: voltage and impedance: 
REC OUT 10 k ohms, 150 mV, PRE OUT 15 k ohms 0.9V, 
REC/PB 80 k ohms, 30 mV. Harmonic distortion (at 1 kHz): 
TUNER, AUX-1, AUX-2, TAPE—less than 0.05% at rated 
ouput. Freq. response: TUNER, TAPE, REC/PB, AUX-1, 
AUX-2, AUX-3—10 Hz-100 kHz ±° 2 dB. PHONO-1, PHONO-2, 
RIAA equalization curve ±0.5 dB. Signal-to-noise ratio: 
PHONO-1, PHONO-2 better than 70 dB (1.2 mV). TUNER, 
TAPE, REC/PB, AUX-1, AUX-2, AUX-3—90 dB (150 mV). 
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sure that the junction between each 
P-type resistor element and the N-type 
island is always reverse biased. 

Similarly, to ensure that the junc¬ 
tions between each N-type “collector” 
island and the P-type isolation diffusion 
and substrate regions are also always 
reverse biased, the latter regions are 
connected to the “earth” supply metal¬ 
lisation. This connection is visible adja¬ 
cent to the contact pad in the lower 
right-hand corner. 

It may be noted that the conductors 
of the metallisation pattern pass over 
many of the circuit elements, this being 
possible because of the interposed sili¬ 
con dioxide passivation. The reason 
why the outline of the elements appears 
to be visible through the metallisation 
is that the outlines are not really those 
of the elements themselves, but in fact 
correspond to the edges of the shallow 
“troughs” left in the silicon dioxide 
passivation layer after the various dif¬ 
fusion processes. The continuity of the 
outlines through the metallisation is 
due to the fact that the thin metal¬ 


lisation layer follows the surface con¬ 
tours of the passivation layer. 

In rather dramatic contrast with the 
simple device of figure 16.8(a) and (b) 
is the device shown in the photomicro¬ 
graph of (c). This is a complex MSI 
device, a dual 4-bit digital comparator 
based on diode-transistor logic (DTL) 
circuitry, and comprising many hun¬ 
dreds of circuit elements on a chip 
measuring only 80 x 110 mils. 

The device is manufactured by Fair- 
child Semiconductor, and is representa¬ 
tive of their “Micromatrix” range of 
MSI devices. The devices in this range 
are fabricated from a relatively small 
number of different “stock” chip 
designs, each of which contains a 
large array of component elements. A 
variety of different complex-function 
MSI devices are fabricated from each 
type of “stock” chip, merely by using 
different metallisation patterns to inter¬ 
connect the array elements. In many 
of the devices, including that pictured, 
the metallisation is in two layers, a 


second passivation layer and metallisa¬ 
tion pattern being deposited on the 
wafer after the normal metallisation, to 
permit a more complex interconnection 
system. 

Techniques similar to the “Micro- 
matrix” approach have been adopted 
by many manufacturers for MSI and 
LSI device fabrication, in an effort to 
maintain some flexibility in the fabrica¬ 
tion of these devices. 

There is a natural tendency for 
microcircuits to become increasingly 
specialised in application as they are 
made more complex, simply as a con¬ 
sequence of the increased internal cir¬ 
cuitry. Because of this tendency, the 
potential applications of most devices 
become narrower as the devices them¬ 
selves become more complex. Yet, at 
the same time, the development cost 
of devices tends to rise with com¬ 
plexity, making it necessary to manu¬ 
facture increasingly larger numbers of 
devices if the individual device cost is 
to be maintained at an attractive level. 

By using a technique such as 


“Micromatrix,” the device manufacturer 
is able to produce a number of differ¬ 
ent devices from a single type of com¬ 
plex chip, thereby increasing the poten¬ 
tial chip applications and the manu¬ 
facturing volume. At the same time the 
effective development costs for each 
device type are reduced, as each chip 
is “shared” by a number of devices. 

A further advantage of this type of 
approach is that it becomes possible to 
produce “custom” complex devices at 
short notice and at a relatively low 
cost, even for small quantities. Pro¬ 
viding the desired “custom” devices 
can be fabricated using “stock” array 
chips, they may be produced at a cost 
little more than that associated with 
design and deposition of the required 
metallisation. 

Recently this approach has been 
carried one step further, with the use 
of computer-controlled drafting tech¬ 
niques to produce automatically the 
precision custom metallisation mask 
contact printing plates, direct from the 
customer’s device specifications. The 


computer system is also fed informa¬ 
tion from the probe tests of each wafer 
of “stock” arrays, and uses this infor¬ 
mation to produce individually tailored 
“custom” metallisation masks for each 
wafer. This discretionary wiring fea¬ 
ture lowers costs significantly, by en¬ 
suring that each wafer produces the 
maximum yield of good devices. 

The monolithic type of microcircuit, 
which we have been discussing in the 
foregoing, has two marked advantages, 
both of which arise from the fact that 
it is fabricated using virtually the same 
processes used for discrete planar 
transistors; it is relatively inexpensive, 
and it is highly reliable. These advan¬ 
tages have been responsible for the 
wide acceptance of this type of micro- 
circuit in such fields as digital com¬ 
puting and consumer appliances. 

It is true, however, that monolithic 
devices possess a number of disadvant¬ 
ages which weigh heavily against their 
use in certain other applications. 

Not the least of these disadvantages 
is that the dependence upon a single 
set of diffusions to simultaneously pro¬ 
duce the regions of the various diffused 
circuit elements places rather severe de¬ 
sign constraints on these elements. 
Thus, in some cases, optimum compon¬ 
ent value or performance is not readily 
available for certain elements, simply 
because the diffusions which these 
elements must share with the other cir¬ 
cuit elements do not provide suitable 
region depths or doping levels. 

A disadvantage which is often more 
embarrassing than this, however, is that 
virtually all elements of a monolithic 
circuit which incorporate “within chip” 
diffusion or epitaxial regions are inevit¬ 
ably accompanied by superficially hid¬ 
den parasitic elements, which are 
formed by interaction between the 
regions of the elements themselves, the 
surrounding isolation “islands,” and the 
base substrate. 

As noted earlier, each element of a 
monolithic circuit possesses significant 
parasitic or “stray” capacitance to the 
substrate, by virtue of the depletion 
capacitance of the reverse biased P-N 
junctions used for isolation. However, 
in addition to this stray capacitance, 
each element structure tends to be 
coupled effectively to the substrate via 
a parasitic bipolar transistor structure. 

Thus in the case of the basic mono¬ 
lithic NPN transistor shown in figure 
16.3(a), the intended NPN transistor 
element is accompanied by a parasitic 
PNP transistor, formed by the “base” 
diffusion, the “collector” epitaxial 
island, and the P-type substrate. Similar 
parasitic transistor structures are pre¬ 
sent for the more elaborate structures 
of figure 16.3(b) and (c), for the diode 
structures of figures 16.4. and for the 
diffused resistor and capacitor struc¬ 
tures of figure 16.5(a) and (b). 

Although the doping levels and geo¬ 
metry of the regions forming these 
parasitic transistor structures are such 
that the parasitic elements have very 
low gain, the effect in each case is to 
increase the leakage current to the sub¬ 
strate, and hence reduce the efficiency 
of the intended monolithic circuit com¬ 
ponent. Even with extremely careful 
design it is not possible to completely 
obviate this effect, which can seriously 
limit the performance of a monolithic 
device, particularly at high voltage and 
low current levels, and in low noise 
applications. 



Figure 16.7: A modern computer-controlled microcircuit probe test 
station , capable of applying a large number of tests in rapid succes¬ 
sion to each on-wafer device. (Courtesy Philips Industries Ltd.) 
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A further disadvantage of mono¬ 
lithic circuits at present is that fabrica¬ 
tion process limitations results in fairly 
wide spread variation in active device 
parameters and passive component 
values. Thus the gain of bipolar tran¬ 
sistor elements tends to vary # over a 
range of 5:1 or greater, while it is dif¬ 
ficult to produce diffused resistors hav¬ 
ing a consistent absolute value toler¬ 
ance of better than plus/minus 20%; 
although the process variations tend to 
cause resistors on the same chip to 
vary together, giving a relative value 
tolerance approaching plus/minus 5%. 

Because of these rather pronounced 
parameter and component value 
spreads, monolithic devices are basi¬ 
cally somewhat better suited for switch¬ 
ing and “digital” applications than for 
analog or “linear” applications. It is 
true that many quite satisfactory linear 
devices have been produced, and im¬ 
proved devices are being continuously 
developed; however it is also true that 
these tend to be somewhat harder to 
design than digital devices, and gener¬ 
ally subject to lower fabrication yields. 
In many cases linear devices are provid¬ 
ed with active or passive circuit ele¬ 
ments having special structures designed 
so that parameter and value changes 
tend to be mutually compensating. 

Yet another disadvantage of mono¬ 
lithic circuits is that most of the cir¬ 
cuit elements, being formed largely 
from semiconductor material, exhibit a 
significant temperature coefficient. This 
is most pronounced when the element 
is formed primarily from lightly doped 
material, such as a “collector-base” 
diode or diffused capacitor, or a dif¬ 
fused resistor formed during the “base” 
diffusion, because of the increased sig¬ 
nificance of “intrinsic** carrier genera¬ 
tion in lightly doped material. How¬ 
ever the temperature coefficient of ele¬ 
ments formed largely from heavily 
doped material is still significant, and 
in many linear device ^ applications can 
prove quite embarrassing. 

In most commercial and industrial 
applications, as noted earlier, the cost 
and reliability advantages of monolithic 
circuits far outweigh. their disadvan¬ 
tages. However in critical and demand¬ 
ing applications the reverse tends to be 
the case, and it is because of this that 
techniques have been developed to pro¬ 
duce other types of microcircuit device. 

Broadly speaking, most of the other 
types of microcircuit which have been 
produced rely upon the techniques of 
thin film technology, which techniques 
permit the controlled and selective de¬ 
position on substrate materials of thin 
films of metals,. insulators and semi¬ 
conductor materials. In this context, 
the term “thin film” is used to denote 
films of thickness less than luM (mic¬ 
ron), to distinguish this type of film 
from those of greater thickness which 
are also used in electronic device fab¬ 
rication. The latter type of film are 
sometimes referred to as “thick films.” 

Thin film techniques are used either 
in place of the techniques used for 
monolithic device fabrication, or. al¬ 
ternatively, in conjunction with these 
techniques. Hence they are used to 
produce either complete thin-film cir¬ 
cuits containing both passive and ac¬ 
tive components, or only partial cir¬ 
cuits containing most of the passive 
components and interconnections, to 
which are added semiconductor chips 
containing the active components and 
remaining passive components. 


• Automatic Protection Against Overload. 
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Naturally enough, microcircuits 
which are entirely fabricated from thin 
films are termed thin-film devices, while 
those in which thin-film techniques are 
only used to fabricate passive compon¬ 
ents and interconnections to be used 
with semiconductor chips are known 
as hybrid devices. 

In general, the thin metallic films 
used in fabricating thin-film compon¬ 
ents and wiring are deposited using 
techniques similar to the vacuum depo¬ 
sition process used for contact metal¬ 
lisation of planar discrete and mono¬ 
lithic devices. The insulating and semi¬ 
conductor films are deposited using 
techniques such as reacting vapour re¬ 
duction, as used for the deposition of 
epitaxial silicon layers on planar wafers. 

The main types of component ele¬ 
ment used in thin-film devices are illus¬ 
trated in basic form in figure 16.9. In 
(a) is shown a resistor element, in (b) 
a capacitor element, and in (c) a 
MOSFET element, this being to date 
the only type of active thin-film ele¬ 
ment to have been used in production 
devices. 

As may be seen the thin-film resistor 
element consists basically of a thin 
stripe of resistive material film de¬ 
posited between two spaced metallic 
film electrodes, the whole being sup¬ 
ported on an insulating substrate of 
ceramic, glass or sapphire. The re¬ 
sistive material used for the element 
itself is typically either tantalum nitride 
or nichrome (nickel-chromium alloy), 
although other materials such as chro¬ 
mium, tantalum oxide, titanium, tin 
oxide, cermet and carbon resin inks 
have also been used. The thickness of 
the resistance element film is typically 
about 0.12uM, or 1,200 Angstroms. 

Incidentally,. in dealing with thin 
films of materials it is convenient to 
specify their electrical behaviour not 
in terms of resistivity, but in terms of 
the so-called sheet resistance. This 
term is used to denote the resistance 
between opposite edges of a square of 
material in film or sheet form, of speci¬ 
fied thickness. Being defined in termis 
of a square of material, the sheet re¬ 
sistance is independent of the size of 
the square involved. It is normally 
measured in units of ohms/square. 

The sheet resistance of the films used 
for thin-film resistive elements is typi¬ 
cally about 60 ohms/square, which 
with suitable element geometry varia¬ 
tions allows the production of resistors 
with values between v a few ohms and 
about 10OK. Values outside this range 
may be obtained using films of higher 
or lower sheet resistance. 

Using a construction similar to that 
shown, in order to minimise the effect 
of registration errors, it is possible to 
produce thin-film resistors with abso¬ 
lute values falling within a tolerance 
range considerably narrower than with 
diffused monolithic resistors. The rela¬ 
tive value tolerance tends to be con¬ 
siderably narrower also, both improve¬ 
ments being due to the fact that re¬ 
sistor value is here determined almost 
solely by the composition and thickness 
of the element deposition film. It is 
also possible to produce precision thin- 
film resistors, by “trimming” completed 
elements to exact value using electro¬ 
lytic etching or laser-beam vaporisation 
techniques. 

Quite apart from the closer toler¬ 
ances possible with thin-film resistors, 
these components possess further ad¬ 
vantages compared with their diffused 


Figure 16.8: Simple and complex monolithic device chips. In (a) at 
top left is a simple RTL logic gate , reproduced by permission of 
Motorola Semiconductors, Phoenix, Arizona, and accompanied by 
its equivalent circuit alongside in (b), top right. Compare this device 
with the complex MSI array in (c), immediately above, reproduced 
by courtesy of Fairchild Australia. 


monolithic counterparts. They tend to 
be virtually free from parasitics, being 
deposited on an insulating substrate 
rather than formed within a semi¬ 
conductor crystal. And, provided a 
suitable material is chosen for the re¬ 
sistive element film, they can be fabri¬ 
cated with an extremely low tempera¬ 
ture coefficient. 

Thin-film capacitor elements are typi¬ 
cally constructed as shown in figure 
16.9(b), consisting basically of two 
metallic film plates separated by a thin 
insulating film as dielectric. The 
dielectric material is typically either 
tantalum oxide, titanium oxide, or a 
silicon oxide, in a film approximately 
0.2uM thick. This provides approxi¬ 
mately lOOOpF of capacitance per 
square millimetre, with a breakdown 
voltage in excess of 50V, and thus 
allows quite useful capacitor elements 
to be formed in a very small area. 

Again, the use of an element con¬ 
struction similar to that shown can be 
used to minimise the effects of regis¬ 
tration errors on capacitor value. Thin 
film capacitors may thus be fabricated 
to within quite close tolerances, the 
element value being determined prim¬ 
arily by the thickness of the dielectric 


insulating film. In this and in most 
other respects their characteristics are 
rather similar to the monolithic silicon 
dioxide capacitor of figure 16.5(c), yet 
with the further advantage that like 
the thin-film resistor, they are free 
from parasitics. 

As mentioned previously, the only 
type of active thin-film element to have 
been used in production devices to date 
is the thin-film MOSFET transistor or 
‘TFT,” which is usually fabricated as 
shown in figure 16.9(c). The first TFT 
devices were developed in 1961 by P. 
K. Weimer and C. Feldman. 

It may be seen that this element is 
rather like a discrete MOSFET device, 
except that the semiconductor channel 
portion of the element is now simply 
a thin film of material deposited be¬ 
tween two metallic electrodes. A further 
film of insulating material is deposited 
on the semiconductor film, and upon 
this again a final metallic film which 
forms the gate electrode. 

To date most practical TFT elements 
have employed either cadmium sul¬ 
phide, cadmium selenide or cadmium 
telluride as the channel semiconductor 
material, and have achieved transcon¬ 
ductance figures ranging between about 
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IRH Components Pty. Limited 
introduce Sealectro products 
for modern electronics. 




c C S ?#adefs b " badge 

The Sealectro Static Punched Card or Stub 
Readers (80 x 12 or 51 x 12 cards) are 
suited to a wide and growing range of pro¬ 
gramming and matrix switching applications 
wherein immediate programme change and 
low volume programme store are requisite. 
Some samples are: Low-cost automation, 
machine tool control, automated testing, 
process control, function simulation. The 
Badge Reader (10 x 10 card) is designed 
for Personnel identification, Credit status. 

Data collection and transmission. 



teflon terminals 
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connections. PRESS-FIT terminals are avail¬ 
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red and orange. 
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surised equipment. A full range of BNC, 
TNC and C type adapters is also included in 
the ConheX range. 


ACTAN 


programming switches 

Drum type programming switches per¬ 
manent or field adjustable. Manual or tim¬ 
ing motor or stepping solenoid actuated. 
Extreme versatility of contact arrangements 
enable up to 60 discrete programmes per 
switch. 




f SJEALECTOBOARD 

programme boards 

The most flexible and reliable pro¬ 
gramming system, cord or cordless 
styles, single or multi-pole switch¬ 
ing, programming by shorting pins 
or component interposition e.g. 
Diodes for back-feed elimination. 
Applications include: Analogue 

Computers, Naval Communications 
Channelling, Data Logging, Func¬ 
tion Simulation, Pattern Genera¬ 
tion, Factory Automation, Nuclear 
Power Control. 
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FILM FILM 
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(INSULATOR) 



(a) THIN-FILM RESISTOR 



Rgure 16.9 


(b) THIN-FILM CAPACITOR 


(c) THIN-FILM MOSFET 



Figure 16.10: A thin-film ther¬ 
mopile device , used to perform 
<( true RMS ” AC-DC conversion 
for a digital voltmeter. (Court¬ 
esy Hewlett-Packard Australia.) 

4 and 25mA/volt. However, the power 
dissipation capability has been rather 
low, typically about 25 milliwatts. 

Other types of thin-film active ele¬ 
ment have been investigated, and some 
progress has in fact been made both 
with metal-semiconductor or “hot car¬ 
rier” triode structures, and with tunnel 
triode structures. However, only limited 
success has been achieved to date with 
these alternative elements. 

A typical thin-film microcircuit de¬ 
vice is shown in figure 16.10. The de¬ 
vice is a thin-film thermopile array, 
developed by Hewlett-Packard to pro¬ 
vide “true RMS” measurements for their 
model 3480A digital voltmeter. 

Because of the difficulty encounter¬ 
ed in producing suitable thin-film ac¬ 
tive components for many applications, 
fully thin-film microcircuits are at pre¬ 
sent comparatively rare. Much more 
common are the hybrid devices, in 
which thin-film passive components 
and wiring are combined with semi¬ 
conductor chip active devices. This 
type of device is rapidly becoming the 
preferred microcircuit form for high 
performance specialised devices. 

Three different types of hybrid 
microcircuit have evolved to date ; The 
first of these to appear was the discrete 
hybrid device, in which the active ele¬ 
ments consist of fairly conventional 
discrete planar diode and transistor 
chips, bonded to suitable electrode pads 
provided on the thin-film passive struc¬ 
ture. 


To date most of the chips used in 
discrete hybrid devices have been stan¬ 
dard discrete planar chips, bonded to 
the thin-film structure in a manner very 
similar to that in a discrete device, with 
thin wires used to connect to the top 
electrode metallisation. However, 
recent devices have used modified chips 
designed for inverted or “face down” 
mounting direct to the thin-film struc¬ 
ture, without additional wiring. This 
type of chip is fitted with integral top 
contacts/mounting feet which are 
formed in a variety of ways, and de¬ 
scribed variously as “solder bumps,” 
“solder balls” and “beam leads.” The 
chips themselves are usually termed 
either “flip-chips” or “LIDs,” the latter 
term being an acronym for “leadless 
inverted device.” 

A second type of hybrid microcircuit 
is the so-called monobrid device, which 
is similar to the discrete hybrid device 
except that here the semiconductor 
device chips incorporated with the thin- 
film structure are complete monolithic 
circuits rather than single discrete de¬ 
vices. Hence the monobrid type of 
device is a most flexible type of device, 
combining both monolithic and thin- 
film techniques. 

Increasing use is being made of the 
monobrid format to produce small 
quantities of both extremely critical 
high performance linear devices and 
highly specialised complex LSI devices. 
For the latter purpose the monobrid 
approach is virtually ideal, permitting 
large numbers of pre-tested “stock” 
monolithic subassemblies to be as¬ 
sembled rapidly on a custom-prepared 
thin-film structure containing both 
wiring and any necessary further com¬ 


ponents, such as precision resistor net¬ 
works. 

The third type of hybrid microcircuit 
in current use is the compatible hybrid 
device, which, like the monobrid 
device, combines both monolithic and 
thin-film techniques. However, in this 
case the two are combined directly, as 
the device consists of a monolithic 
semiconductor chip containing the 
active components, to which thin-film 
wiring and passive components are 
added by deposition upon the surface 
passivation. 

Probably the main advantage of 
compatible hybrid devices is that, like 
monolithic devices, they may be fabri¬ 
cated entirely as on-wafer arrays, in¬ 
volving no special operations to mate 
the thin-film and monolithic circuit ele¬ 
ments. This gives them an edge in 
terms of reliability, and also seems 
likely to make them the most attractive 
future hybrid format from an economic 
viewpoint. 

And with those brief comments on 
hybrid microcircuit devices, this chap¬ 
ter must unfortunately be drawn to a 
close. There are many significant 
aspects of microcircuits which have not 
been discussed, due to inevitable space 
limitations. Among these aspects are 
the important matters of device pack¬ 
aging and interconnection systems, test¬ 
ing procedures, and the many develop¬ 
ments which have recently been made 
in fabrication techniques. However, it 
is hoped that the material which has 
been presented has given the reader at 
least a familiarity with the basic con¬ 
cepts of microcircuit technology, suffi¬ 
cient to provide a groundwork for fur¬ 
ther reading. 
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Now a lot of 
people can fly 
a little safer. 


Australian airlines have the best safety record 
in the world. And they’ve built it by only flying 
with equipment that’s as fool-proof as man 
and science can make it. 

Pye Koldseal crystals are the most 
fool-proof crystals ever made. And Australian 
aircraft will be flying with them. 

Koldseal is a better crystal because it’s cleaner. 
Which means it will keep its frequency more 
precisely for a much longer time. 

It’s cleaner because of the way it’s sealed. 

Not hand soldered like other crystals. 

But cold welded. So there is 
no chance of contamination. 

It’s a new era in crystal purity. 

And now a lot of people 

can fly a little safer. 




Koldseal. A new era in crystal purity 
(Shown here over twice actual size). 


Crystal Division 

Pye Pty. Ltd. 

Head Office and Factory, Clarinda Road, Clayton, Victoria, 3168. Phone 544 0366. 
Sales Offices all States. 

1 In West Australia — W. J. Moncrieff Pty. Ltd. 
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An All Electronic Ignition System 


Conventional automotive ignition systems have long been 
criticised as clumsy and ineffectual, both electrically and 
mechanically. Capacitor discharge systems have not only 
overcome many of the electrical shortcomings, but are also 
ideally suited to improved triggering systems. This article 
describes how to convert a conventional distributor to photo¬ 
electric triggering. 

By George Hughes 


Over the past few years a great deal 
of interest has been shown in modern 
electronic ignition systems and the im¬ 
provements they offer for the auto¬ 
motive petrol engine. Many methods 
of generating a high voltage spark have 
been tried, using special coils, tran¬ 
sistor and thyristor triggering circuits 
etc., culminating, at the present time, 
in a high order of popularity for the 
capacitor discharge ignition system. 

In the November, 1969, issue of 
“Electronics Australia” we discussed 
capacitor discharge systems in general 
and in the August, 1970, issue we pub¬ 
lished full constructional details of 
such a system. Readers are advised to 
study these articles for a full back¬ 
ground to the CDI systems but, for 
those who have not yet had an op¬ 
portunity to study them, here is a brief 
summary of the main characteristics 
of the system. 

In the Kettering ignition system, 
maximum spark energy is attained by 
complete saturation of the iron core 
within the ignition coil. The saturation 
follows a slightly modified exponential 
law, and occupies a constant time in¬ 
terval. As engine speed increases and 
the available time is shortened, the ef¬ 
fectiveness of the spark is reduced be¬ 
cause the ignition coil core is not being 
fully saturated. 

This high speed limit is reduced still 
further by an unwanted and unavoid¬ 
able period of contact bounce after 
the points close. The core can com¬ 
mence to saturate only after completion 
of this bounce period. 

Bounce can be alleviated to some 
extent by employing a stronger spring 
in the contact set. An increase in spring 
tension, however, also increases the 
wear on the rubbing block and cam 
lobes, requiring regular adjustments to 
optimise performance. The top distribu¬ 
tor bearing also suffers increased wear 
and, when added to the wear on the 
rubbing block and cam lobes, results 
in an overall drop in performance in 
a relatively short while. 

Heavy current switching is another 
problem associated with the Kettering 
system, and this alone is responsible 
for the majority of ignition troubles 
in the modern motor vehicle. Although 
the actual contacts themselves are made 
from a very hard metal such as tung¬ 
sten, a good deal of metal disintegra¬ 
tion takes place due to the heavy arc 
generated at the moment the contacts 
begin to open. 


The capacitor discharge ignition sys¬ 
tem has solved two of these problems; 
contact bounce, and metal disintegra¬ 
tion. The remaining problems involve 
physical wear on the rubbing block, 
cam lobes and distributor shaft bear¬ 
ings. 

The effect of contact bounce has 
been eliminated in the CD ignition 
system by making the trigger circuit 
sensitive to the first opening of the 
breaker points and insensitive to any 
subsequent rapid opening and closing 
within a certain time limit. At the end 
of this time limit, the circuit is again 
sensitive to opening contacts. 

There are two popular methods of 
achieving this. One is to use a simple 
RC timing circuit, and the other is to 


use a pulse stretching circuit such as 
a unijunction trigger, or a one-shot 
multivibrator. With either system the 
pulse length is made long enough to 
cover bounce, but not so long as 
to interfere with the leading edge of 
the following pulse at the highest speed 
of operation. 

The system is triggered on the front 
edge of each rectangular pulse pro¬ 
duced in the trigger circuit, and, once 
the discharge period is complete, the 
converter recharges the storage capaci¬ 
tor in readiness for the front edge of 
the following trigger pulse, irrespective 
of the pulse length. 

The triggering circuits employed in 
the CD system require only a fraction 


of the trigger current encountered in 
a conventional Kettering system, and 
this automatically solves the problem 
of metal disintegration. While it is 
possible to reduce the breaker point’s 
current to only a few milliamps, such 
low current values render the contact 
surfaces susceptible to oxidation prob¬ 
lems. Recent observations indicate that 
a standing current of 100mA or so 
through the points is necessary to burn¬ 
ish them sufficiently to inhibit this 
effect. 

Having solved the problems of point 
bounce and contact disintegration, we 
are left with those involving all aspects 
of mechanical wear, particularly wear 
on both the rubbing block and one side 
of the top distributor bearing due to 
the strong spring employed in the con¬ 
tact breaker set. 

Wear on the top bearing makes it 
hard to ensure that ignition timing will 
be exactly the same at every cylinder, 
as the shaft will shift slightly between 
the load and no-load periods of the 
breaker point spring. Thus it can be 
seen that all the accuracy built into 
profiled cam lobes will be lost once 
wear starts, and this can possibly occur 
within the first few thousand miles, 


depending on the conditions under 
which the vehicle operates. 

A secondary wear problem exists in 
the advance plate pin and the connect¬ 
ing rod in the vacuum advance capsule. 
During rotation, the advance plate ex¬ 
periences a rapid succession of rota¬ 
tional loadings as the rubbing block 
rides up and over the cam lobes. This 
loading is transferred from the breaker 
points and advance plate to the advance 
capsule via its connecting rod. 

The nett result is a rotational force 
applied to the advance plate, tending 
to rotate it in the same direction as 
the cam. While the plate is normally 
prevented from responding to this 
force, by the counter force exerted by 



The complete ignition system. On the left is the modified distributor 
using a slotted disc and phototransistor in place of the breaker 
points; in the centre a standard ignition coil , and, on the right , the 
converterf trigger module. 
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the advance capsule, there may be situ¬ 
ations where the advance capsule is 
barely able to perform its task. On de¬ 
mand for heavy acceleration there is 
minimum vacuumi at the inlet mani¬ 
fold and therefore a greater tendency 
for the advance plate to rotate in the 
direction of the cam. Since this con¬ 
stitutes retarding the spark, engine per¬ 
formance may tend to fall off just 
when its best performance is most 
needed. 

To eliminate the side pressure on 
the cam lobes and bearings of the dis¬ 
tributor, and to eliminate rotational 
inaccuracies in the advance mechanism 
we can consider alternative triggering 
systems which dispense with the heavy 
and cumbersome breaker points alto¬ 
gether. This brings us to yet another 
advantage of the CDI system; the fact 
that it lends itself much more readily 
to alternative forms of triggering than 
does the original Kettering system. 

The author was involved in the de¬ 
velopment of a complete ignition sys¬ 
tem during 1968 whilst in the employ¬ 
ment of Mullard-Australia Pty. Ltd. A 
research and development program was 
initiated to find a suitable contactless 
triggering method for a CD ignition 
system, the result being the photo¬ 
electric unit described herein. It is by 
permission of Mullard that this infor¬ 
mation can be published for the bene¬ 
fit of “Electronics Australia” readers. 

The first attempt at a breakerless sys- 
temi employed a variable reluctance 
(magnetic) trigger employing two small 
coils of fine wire wound on miniature 
magnets. Each pole tip was placed very 
close to a six-pole rotor fitted to the 
shaft of the distributor. This method 
was abandoned due to fragility of the 
coils and the accuracy required in the 
six-pole rotor. To properly construct 
such a system, a well equipped machine 
shop would be essential. 

A simpler method of providing a 
suitable trigger pulse uses a combina¬ 
tion of exciter lamp and phototransistor 
with a radially slotted disc. The 
rectangular pulse generated by the 
phototransistor is amplified by a Dar¬ 
lington amplifier, and then passed to 
a suitable differentiating and trigger 
circuit. This whole trigger system uses a 
minimum of components, and proves 
as reliable, if not more so, than the 
more elaborate breaker point CD sys¬ 
tem using pulse stretching or time con¬ 
stant techniques. 

The mechanical problems involved 
are much simpler than the variable 
reluctance system, as close tolerances 
and accurate machining are not re¬ 
quired to fit the rotor and other parts. 
The photoelectric system is well within 
the capabilities of the average reader 
who is reasonably experienced in metal¬ 
work; the only care required is in fab¬ 
ricating the rotor disc and in positioning 
the components on the distributor 
board. 

A major advantage of the photo¬ 
electric CD system over its breaker- 
point counterpart, is its compatability 
with either battery polarity. As the 
system is completely isolated from the 
chassis at all points, it is not necessary 
to make special provision for positive 
or negative electrical systems. 

The photoelectric CD ignition sys¬ 
tem consists of two separate units, the 
photoelectric head mounted in the dis¬ 
tributor, and the converter/trigger 
module housed in an aluminium case. 
The converter module can follow a 


standardised pattern which any experi¬ 
enced reader of the magazine should be 
able to duplicate without difficulty. 
The photoelectric head, on the other 
hand will call for a little individual in¬ 
genuity and planning since, as can be 
appreciated, no one design will be suit¬ 
able for all distributors. 

Before describing the system, we 
must draw the attention of any poten¬ 
tial constructors to some important 
points: 


lows a definite pattern, and for conveni¬ 
ence is taken as commencing from No. 
1 cylinder. In the case of the Holden 
system, th e firing order is marked on 
the exhaust manifold casting and fol¬ 
lows the pattern 1-5-3-6-2-4. 

If such a mark or some other form 
of reference is not provided, one can 
easily be made by noting the correct 
HV output receptacle in the distributor 
cap for No. 1 plug lead, and then 
marking the centreline of this with a 


Schematic of the 
photohead as¬ 
sembly as mount¬ 
ed within the 
distributor. Con¬ 
nection to the 
converter! trigge r 
module is made 
by a three-con¬ 
ductor cable of 
suitable length. 
Care should be 
taken to ensure 
complete isolation 
from all metal 
distributor parts. 


* BPX25, BC107 , 

BPX29, BC108, 

*FPT100 TT108 



1. The installation of a system such 
as this requires the complete removal 
of contact breaker, capacitor and con¬ 
necting leads from the conventional 
distributor set up. To avoid immobilis¬ 
ing the vehicle, the constructor, if he 
wishes, can purchase a second distribu¬ 
tor of the same type as the original, 
possibly from a wrecking yard. If ob¬ 
tained from such a source, it is ad¬ 
visable to check bearings, drive gear 
and advance capsule to ascertain their 
condition. 

2. No responsibility can be taken by 
“Electronics Australia” or Mullard- 
Australia Pty. Ltd. if the warranty of 
a new car is invalidated by the instal¬ 
lation of this system. 

3. The distributor used in the de¬ 
velopment of this system was a Bosch 
unit as installed in an EH Holden 
(G.M.-H. part No. 7430759). Photohead 
board layouts for other makes of dis¬ 
tributor cannot be undertaken, but the 
principles involved would no doubt be 
applicable to the greater majority, if 
not all types. 

4. The unit is designed for 12 volt 
systems only. Other voltages would re¬ 
quire new development work on the 
DC-DC converter and the triggering 
circuits of the thyristor. It can, how¬ 
ever, be used on systems of either 
polarity. 

The photographs of the photoelectric 
head are typical of one fitted to a 
G.M.-H./Bosch distributor, and are 
shown as a guide. From these photo¬ 
graphs and a general sectional drawing 
on the next page, sufficient information 
should be available to enable readers 
to adapt their own distributor to accept 
a suitable photohead. 

Before removing the distributor and 
ignition leads, it is advisable to note the 
firing order and the outlet receptacle of 
No. 1 plug lead. Some distributors are 
marked for this purpose, and in the 
case of the Bosch distributor as used 
by G.M.-H., such an index mark is 
placed on the rim of the diecast body. 
This mark is visible in the photograph 
of the distributor. The firing order fol- 


square across the cap on to the dis¬ 
tributor body with a pencil. On remov¬ 
al of the cap, this line can then be 
extended up to the rim and a small 
notch filed across it with the comer 
of a fine file. Do NOT use a scriber 
on the cap, as the scribed mark will 
pick up dirt and form a ready conduc¬ 
tion path for the HV at this point. 

In a correctly timed breaker point 
system, the HV rotor electrode will be 
immediately adjacent to a pickup stud 
in the distributor cap at the moment 
of a spark (points commencing to 
open). This timing condition must be 
retained in the photoelectric system, 
and a reference for the rotor position 
must be provided. 

After indexing (if required) remove 
the points set, the capacitor, and any 
connecting wires used in the original 
breaker system. Retain the circlip that 
secured the points and the locking 
screw. The remaining parts are no 
longer required. The circlip and lock¬ 
ing screw can probably be used to 
anchor the small wiring board inside 
the distributor housing. Do not remove 
the pivot if one is fastened to the 
advance plate. 

The first important part to fabricate 
is the small wiring board that carries 
the photoelectric components. These 
consist of the phototransistor, the pre¬ 
amplifier, the exciter lamp, and a re¬ 
sistor. It is advisable to cut a small 
template of cardboard to establish the 
shape of the board. All clearances must 
be included to allow component mount¬ 
ing and free rotation of the advance 
plate when actuated by the vacuum 
capsule. 

Once the correct shape of the tem¬ 
plate has been established, mark the 
positions of two mounting holes, cor¬ 
responding to the pivot peg and lock¬ 
ing screw positions. 

From the template, mark and shape 
a piece of 0.15” pitch Veroboard and, 
at each mounting hole, remove an area 
of foil so that a clearance of about 
1/16 inch is allowed around any metal 
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Build up your own professional workshop from these 
low cost, high performance kits by 



Heathkit 10-10 



Compact 


Heathkit IP-18 Solid-State 


3" DC "Scope 

• Identical vertical and hori¬ 
zontal amplifiers • AC or DC 
coupling • DC to 200 kHz 
bandwidth—less than 5 deg. 
relative phase shift ® Re¬ 
current 4-range sweep—5 Hz 
to 50 kHz • External capaci¬ 
tor binding posts for slower 
sweep rates • 0.1 volt sensi¬ 
tivity • Small—easy to carry. 

Price $186 



1-15 VDC 


Power Supply 

• Adjustable current limiting 

• Output up to 500 mA con¬ 
tinuous at 1-15 VDC AC and 
DC programming Inputs • 
“Floating'* * output for either 
positive or negative ground 

• Darlington pair voltage 
regulation circuit • Simple 
circuit board construction • 
Compact size • So low in cost 
you can afford one for posi¬ 
tive supply, one for negative 
supply. Dimensions: 5V W 
x 4V H x 534“ D. 

Price $47 


Heathkit 1G-18 Sine-Square 
Wave Generator 


The New 



High Accuracy . . . Low cost 9 Output available from 1 Hz to 100 
kHz using repeatable switch-selection • Sine and Square Wave out¬ 


put available simultaneously • 


Metered sine wave output • 
than 1 % 


Price $122 


Less 
sine 

wave distortion • 
Voltage and dB 
meter scales • 
Switch - selection 
of Internal 600 
ohm load or ex¬ 
ternal load • Less 
than 50 ns square 
wave rise time • 
Floating outputs 
than 0.1% sine 

• 8-position out¬ 
put attenuator for 
sine waves • 3- 

positlon output at¬ 
tenuator for square 
waves • New 

Heathkit Instru¬ 
mentation styling 
and unitised con¬ 

struction for easier 
operation and ser¬ 
vicing • Simple 
circuit boa r d con¬ 
struction. Dimen¬ 
sions: SV H x 

13V W x 7". 



Heathkit 1M-18 


WORLD’S MOST POPULAR VTVM 


• One probe makes all measurements • 7 

AC. 7 DC, 7 Ohms ranges—scales are 
easy to read • Sensitive, high quality 4 1 2” 
200 uA meter • 1 % precision resistors 

9 Extended frequency response plus/minus 
1 dB 25 Hz to 1 MHz • Measures RMS 
and Peak-to-Peak • Easy-to-build, elec¬ 
tronically stable circuit board construction 

• New Heathkit beige and brown instru¬ 
mentation colours • 240 VAC operation. 
Dimensions: 7 V H x 4 11-16“ W x 
4V D. 



Heathkit 1M-28 
"Service Bench" 
VTVM 


GREATER ACCURACY AT 
LOWER COST 


Heathkit IT18 in Circuit 


• Measures AC volts 
(RMS). DC volts, resist¬ 
ance. and audio levels • 
7 AC volts. 7 DC volts, 
and 7 resistance ranges • 
Separate 1.5 and 5 volt 
AC scales far high accur¬ 
acy • Large. easy-to- 
read 6-inch meter face. 
Gimbai mounting bracket 
for added visibility from 
all locations around the 
test bench • Smooth ten- 
turn vernier controls for 
zero and ohms adjust • 
One test probe for all 
measurements—the ground 
head has an alligator clip 
for added convenience • 
Easy calibration • Extra 
wide response • Quick, 
positive operation • 240 

VAC operation • New 
Heathkit beige and brown 
instrument colours. Fast, 
simple construction. 

Price $72 


Transistor Tester 



Low 

cost 

high 

performance 

tester. 

In 

circuit 

tests 

for DC 

gain, 

Iceo 

and 

Icbo, 

Tests 

diodes 

for 

opens 

and 

shorts. 

Identifies NPN or PNP tran- 


sistor types. Cannot damage 
device or circuit even If con¬ 
nected incorrectly. Big 4 1 2“ 
200 uA meter reads directly in 
DC, Beta and Leakage. Port¬ 
able. battery operated. A must 
for servicing transistorised 
equipment. 

Dimensions: 8V wide, 4 1 s” 
7V deep (including 


handle). 


Price $49 


All prices plus Sales-Tax where applicable. 



WARBURTON FRANKI: P.O. BOX 182, CHATSWOOD, N.S.W. 2067 

• ADELAIDE: 56 7333 • BRISBANE: 515121 • HOBART: 23 1841 

• LAUNCESTON: 31 3300 • MELBOURNE: 69 0151 • MT. GAM- 

BIER 23841 • NEWCASTLE 614183 • PERTH 8 4131 • SYD¬ 
NEY: 29 1111 • WOLLONGONG: 2 5444. 
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flanges when clamped into position. It 
is quite possible that the mounting peg 
will have a flange arrangement of 
some sort, designed to space the lower 
edge of the pivot bush of the contact 
breaker assembly off the advance 
plate. If this is provided, an equivalent 


A cross sectional 
drawing of the 
layout of com¬ 
ponents on the 
photoelectric dis¬ 
tributor head . 
Adequate clear¬ 
ances must be 
maintained be¬ 
tween the rotor 
disc and photo¬ 
transistor; and 
between the 
Veroboard and 
advance plate. 


spacing height must be made with a 
washer of similar dimensions at the 
clamping screw hole to keep the board 
parallel with th e advance plate. 

At the outside edge of the board, 
the position of the phototransistor can 
be marked. A position for the second 
transistor can be determined by the 
foil pattern and resistor positions. As 
there are few components on the 
board, no difficulty should be experi¬ 
enced in interconnecting the Veroboard 
foil strips. Layout is not critical. 

Temperature conditions dictate the 
use of a silicon transistor and photo¬ 
transistor, as high temperatures can be 
generated in the engine compartment 
of a motor vehicle. Germanium de¬ 
vices would exhibit excessive leakage 
at these temperatures and almost cer¬ 
tainly give rise to intermittent operation. 

Both the transistor and the photo¬ 
transistor should be mounted as low as 
practicable, as shown above. A close 
study of this diagram will give a clear 
understanding of the relative positions 
of the components and will be particu¬ 
larly useful for those readers who have 
to modify alternative types of distribu¬ 
tor. 

Three types of silicon phototransis¬ 
tor are suitable for the photohead in 
the distributor. Two of the three are 
available from Mullard, and the third 
from Fairchild. The Mullard types are 
interchangable, the only difference be¬ 
ing that the BPX29 has a flat window 
instead of a lens as found in the 
BPX25. The non-lens type is suitable 
for those situations where height above 
the board is restricted, but this is an 
unlikely situation. 

The Fairchild phototransistor FPT- 
100 is equipped with a lens, and al¬ 
though we have not tried this type, 
its characteristics are similar to the 
Mullard types and probably would not 
alter performance of the photohead in 
any way. 

To prevent breakage of seals during 
mounting, both transistors should have 
small TO-18 mounting pads between 
them and the Veroboard base. The pad 
also provides a secure mounting to 
guard against vibration. 

The exciter lamp is a small 24 volt 
50mA unit similar to that used in mod¬ 
ern industrial and computer indicators. 
According to data, it has a life of at 
least 10,000 hours at full operating 


voltage, and a much greater life at re¬ 
duced voltage. There is no disadvantage 
in operating this from 12 volts, as the 
phototransistor has its best sensitivity 
towards the red/infra-red end of the 
visible light spectrum, and an underun 
filament provides sufficient radiation 


ROTOR 

DISC 


QUICK-CONNECT 

TERMINAL 


FUSE CLIP 
AND BRACKET 



LOCKING SCREW 
POSITION 

The Veroboard outline as used 
for the G.M.-HiBosch distri¬ 
butor. Different distributors 
will require different ^ shapes as 
dictated by their internal parts 
and layout. 


PARTS LIST 


uimiiiiimimmiiiiiiiMimitiiiiiiiiiinii 


/ Circuit board (Veroboard, see 
text). 

1 BPX25, BPX29, or FPT100 
silicon phototransistor. (See text.) 

1 BC108, TT108 or 2N3565 trans¬ 
istor. 

2 TO-18 mounting pads. 

1 Rotor disc. (See text.) 

2 24v 50mA miniature bayonet 
lamps, Plessey-Ducon type RM6- 
24V50-P No. 392 or similar. 

1 27K It watt resistor. 

1 Suitable length of miniature 3- 
core cable or twin screened lead 
to suit particular installation. 

I Locking cable feedthrough to suit 
distributor body. (Peaston). 

Nuts, washers, clips, etc. 

niiiiiiimiiiiiiiiiiiiiiiiiiiiiimiiiiiimimiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiirt 

in this region. A spare lamp can be 
placed in a convenient position inside 
the distributor on a small fuse clip. 

This particular lamp does not use 
the familiar miniature bayonet socket. 
A simple and reliable mount can be 
made from a small fuse clip soldered 
to a bracket. This in turn is soldered 
to the underside of the Veroboard as 
shown in the photograph, and forms 
one side of the lamp supply. The re¬ 
maining connection to the lamp is via 
a flying lead soldered to its rear base 



* RELIABLE 
¥ EFFICIENT 
* LONG LIFE 
* REPLACEABLE BITS 
* CONTINUOUSLY RATED 
* NO WARM UP DELAYS 
* NO SWITCH lROUBLES 
NO OPERATOR FATIGUE 
f * DOES WORK OF HEAVY IRONS 

'Weighs less than 1 oz. and 
[compact handle enables girl 
[operators to work quickly and 
f accurately all day. 

wWnte or phone to 

[ MELBOURNE : AWA Ltd., 67 9161. HOBART : 
1 AWA Ltd., 3 3836. LAUNCESTON : AWA 
Ltd., 2 1804. ADELAIDE : Newton McLaren 
Ltd., 51 0111. BRISBANE : Chandlers Ltd., 
31 0341. PERTH : AWA Ltd., 28 3425. 
SYDNEY : George Brown & Co. Pty. Ltd., 
29 7031. Electronic Parts Pty. Ltd., 
533 1277. 

Anstralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 Vork Street, Sydney. 2 0233, Ext. 284 

IWfiNTEDi 

BY ALL 

PRODUCTION ENGINEERS 

E 



miniature 

soldering instruments 
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"INNERBOND" 

| Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 

A new resilient Bonded Wadding 
made from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficency 
for Sound Absorption. 

"INNERBOND" is light, clean, dust- 
free and easy to handle. Because all 
the fibres are bonded "INNERBOND" 
will hang as a "curtain" and will not 
fracture or break down due to vibra¬ 
tion. 

"INNERBOND" is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellant; "INNER- 
BOND" at l6oz sq. yd. has a normal 
thickness of I" and at this density 
is recommended as a packing in 
Speaker Enclosures for Sound Absorp¬ 
tion. 

STOCKISTSi 

SYDNEY: Arrow Electronic*^. Pty. Ltd. 342 
Kent St.: Instrol H^Fi pty. Ltd.. 
91a York St.; Convoy International 
Pty. Ltd., 449 Kent St.; Encel 
Electronics PtY Ltd.. 257 Clarence St.: 
Kent HI-m. 432 Kent St.: Mastersound 
Sales Pty. Ltd.. 400 Kent St.; Radio 
Despatch Service. 869 George St.; Peter 
. Shafley Electronics Pty. Ltd., 127 York 
St.: Stereo Music Systems. 193 Clarence 
St.: Circuit Components (A/sla) Pty. 
Ltd.. 460 Bexley Rd., BEXLEY; Classic 
Radfo. 245 Parramatta Rd.. HABER- 
FIELD: Dyne Stereo Pty. Ltd.. 331 
Prince's Hw*y. ST. PETERS; Albert 
Wright Radio Service. 795 New Can¬ 
terbury Road, HURLSTONE PARK; H. 

B Radio Products. 103-105 Catherine 
St., LEICHHARDT; Semicon Electronics, 
172 Carllngford Rd., EPPING. 
CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles end Kennedy Sts.. King¬ 
ston. 

NEWCASTLE: Martin de Launay Pty. Ltd., 
King and Darby Streets; Dynamic 
Sound, 587 Hunter Street. 
WOLLONGONG: Electronic Parts Pty. Ltd., 
82 Kelra Street; Martin de Launay 
Pty. Ltd.. 270 Kelra Street. 
MELBOURNE: J. H. Magrath and Co. Pty. 
Ltd.. 208 Little Lonsdale Street. 

BRISBANE: A. E. Harrold Pty. Ltd.. 123 
Charlotte Street; Brisbane Agencies. 78 
Wickham Street. Fortitude Valley. 
Stereo Supplies. 100 Turbot St. 

IPSWICH: Robert N. Smallwood. 205 

Brisbane Road. Booval. 

NORTH QUEENSLAND: Alvin Communl- 
cations and Electronics. 38 Pegnall 
St.. Pimlico. Townsville. 

ADELAIDE: Duncan Agencies. 57 Woodvllle 
Road. Woodvllle; General Accessories. 
81 Flinders Street; Trustcott Elec¬ 
tronics. 62-64 Htndmarsh Square. 

PERTH: Atkins (W.A.) Ltd., 894 Hay 
Street; Carlyle and Co. Pty. Ltd.. 1 
Milligan Street; General Accessories. 
46 Milligan Street. 

HOBART: Homecrafts-Taamanla. 199 Collins 
Street. 

If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid In Australia and Territories 

to the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT. 
N.S.W., 2040. 

Box 548 — S.P.O., Sydney. 2001. 
Phone: 56-2780. 


contact and terminated in a quick-con¬ 
nect terminal. On the Veroboard, the 
common return is wired to the spade 
terminal to which the quick-connect 
terminal is attached. 

The lamp assembly must be mounted 
directly above the phototransistor and 
placed so that the phototransistor does 
not “see" any portion of the lamp fila¬ 
ment except through the rotor disc 
slots. Physical positioning can be 
gauged from the sectional drawing. 

A three conductor cable is used to 
interconnect the distributor and con¬ 
verter module, and it can take two 
forms: 

Three individual and separately 


in the distributor body and anchored 
at two additional points. A long solder 
lug makes a very convenient anchorage 
within the distributor for one point, and 
should be screwed to a similar place 
as in the photograph. Allow sufficient 
looping for full rotation of the advance 
plate without stretching. 

The second anchorage takes the form 
of a locking cable bush through the 
body of the distributor, and prevents 
accidental strain outside the distributor 
affecting the internal connections. 

The next important component in¬ 
side the distributor is the rotor disc. 
Accuracy of timing at each cylinder is 
dependent on this disc, as the photo- 



The distributor with the rotor disc removed to show the Veroboard , 
lamp and phototransistor, and the looping of the connecting cable . 
A spare lamp is provided, shown on the right . 


coloured light hookup wires (5/.0076 
PVC) within a 3 mm PVC sheath, or a 
thin flat shielded pair microphone 
cable such as Concord type 5000. The 
latter was used in the prototype, and 
was found to offer least resistance to 
flexing. 

To avoid breakage at the soldered 
points of the cable on the underside 
of the Veroboard, a l/8in strip of tin¬ 
plate wrapped around the outer sheath 
of the cable and soldered to an unused 
foil strip will provide: a suitable 
anchorage. 

When the photohead board has been 
fabricated, it is mounted within the dis¬ 
tributor by passing the locking screw 
(if long enough) through the board and 
through a spacer washer of similar 
dimensions to the flange of the pivot 
peg. The second mounting uses the 
original pivot, the unused height being 
taken up with a strong compression 
spring of suitable inside diameter and 
length, held down with the original cir¬ 
clip or split-pin and washer. 

It is important that there be 
adequate clearance between the under¬ 
side of the Veroboard and the top of 
the advance plate. If it is insufficient 
using the assembly method just 
described, additional washers may have 
to be used. At this stage, double check 
with the aid of an ohm meter, that all 
points on this circuit are insulated 
from the metal body of the distributor. 

If everything is in order the cable 
can be passed through the cable hole 


electric trigger will faithfully reproduce 
any angular errors that may be built 
into it. The number of slots in the rotor 
disc is determined by the number of 
cylinders of the engine. Simple geo¬ 
metrical constructional methods are 
used to accurately mark the position of 
each radial slot and, provided a con¬ 
sistency is observed in forming the slots, 
very accurate timing of each cylinder's 
ignition will result. 

For ease of fabrication, the rotor 
disc and its mounting boss can be made 
from any solderable thin sheet metal 
such as brass, or tinplate. Examination 
of the photographs and drawing will 
show how the assembly is made and 
fitted to the shaft. The assembly should 
be as tight a push fit as possible on 
the camshaft during assembly to ensure 
correct radial and vertical positioning. 

To make the boss, cut a strip of tin¬ 
plate or thin brass the same width as 
the cam lobe section of the distributor 
shaft. Wrap this strip around the cam 
lobes and cut its length such that the 
ends almost meet when wrapped tightly 
around the cam. Bind firmly with a 
piece of tinned copper wire. 

The rotor disc is soldered to the top 
edge of the boss so that it clears the 
phototransistor as in the drawing. To 
maintain accuracy of each radial slot 
position in the disc, a pattern should 
first be laid out on a piece of metal 
about an inch bigger all round than its 
finished size. 

It will be easier to use a pair of 
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INSTROL ELECTRONICS 


Everything for hobbyist and technician 


PLAYMASTER KITS printed circuits 


STEREO AMPLIFIERS 


(postage SI.80 extra) 



Paymaster No. 3. S60.50 

Playmaster No. 4. $83.30 

Paymaster No. 106.$106.15 

Playmaster No. 113. S64.60 

Playmaster No. 115. $96.80 

115 Magnetic Preamp. $10.50 

Playmaster No. 118. $89.60 

118 Magnetic Preamp. $16.15 

E.A. 3 plus 3. $43.50 

E.A. 10 plus 10. $62.75 

Playmaster 124 gram. $67.70 

Playmaster No. 128. $99.40 


CONTROL UNITS 

(postage $ 1.20 extra) 

Playmaster No. 112. $44.00 

—Preamp *'A". $9.00 

—Preamp "B" or "D" . . $6.00 

—Preamp *’C”. $9.00 

Playmaster No. 120. $44.40 

Playmaster No. 127. $49.85 


TAPE ADAPTOR 


(extra 20 c postage and packing) 

Playmaster No 110. $ 3.20 

Playmaster 112. 65/P12A . . .. $2.50 

65/P12B .. . $2.50 

Playmaster No. 113. $3.00 

No. 115 Crystal preamp. $2.00 

Magnetic preamp. $1.60 

Left channel. $1.60 

Right channel. $1.60 

Playmaster No. 119. $2.50 

Playmaster No. 120. $2.50 

Playmaster No. 123. $3.20 

No. 124 amplifier. $2.50 

Tuner. $2.50 

Playmaster No. 125 . 52.50 

Playmaster No. 127. $2.50 

127 fibreglass. $3.75 

Playmaster No. 128 each S2.50 

128 fibreglass. $3.50 

Digital Frequency Meter 

(fibreglass) 69dl0. $4.50 

69c9 . S3.00 

70c4. $1.25 

69c1 1 . . . . $2.50 

One-watt handset (fibreglass) 70Tx1 $4.50 

Powered Loudspeaker (9-69) . $1.25 

Magnetic preamp (10-65) . . . . S2.50 

Muslcolour. $2.50 

Stereo three plus three $2.50 

Stereo 10 plus 10. $2.50 

Keyless Organ (gold). $5.00 

Keyless Organ (nickel). $3.50 

F.E.T. Voltmeter. $2.30 

Blank 4x2, 3x3 or 4x3 .. .20 

Blank 6x3. .25 

Blank 6x4. .30 

Blank 6 x 6 . .45 

Blank 12 x 3. .50 

Blank 9x6 .60 

Etching kit. $1.15 



(postage $1.80 extra) 
Playmaster No 119. $87.03 


LABELS 


MISCELLANEOUS 

(postage $ 1.20 extra) 


Playmaster 111 tuner. $39.00 

111 Power Supply. $9.40 

111 Whistle Filter. $7.80 

Fuzz Box (Aug. 67). $12.95 

Muslcolour (post. SI.80) S46.05 

Keyless Organ. $35.10 



GUITAR AMPLIFIERS 


(postage $1.80 extra) 

Playmaster No. 116. 

Playmaster No. 117. 

Playmaster No. 125. 


$78.50 

S84.90 

$99.85 


(post. 20c, reg'n 25c extra) 


Playmaster No. 2. S2.00 

Playmaster No. 3. $2.00 

Playmaster No. 4. $2.00 

Control Unit No. 9. $2.00 

Control Unit No. 10. $2.00 

Playmaster No. 102-103 . . . . $2.80 

Playmaster No. 104. $2.00 

Playmaster No. 105. $2.00 

Playmaster No. 106. $2.80 

Playmaster No. 107. $2.80 

Playmaster No. 108. $2.80 

Playmaster No. 110. $4.00 

Playmaster No. Ill. $2.80 

Playmaster No. 112. S2.00 

Playmaster No. 114. $2.80 

Playmaster No. 115 $2.00 

Playmaster No. 116. S2.80 

Playmaster No. 117. $2.80 

Playmaster No. 118. $2.80 

Playmaster No. 119. $3.40 

Playmaster No. 120. $2.00 

Playmaster No. 123. $2.80 

Playmaster No. 124. $2.00 

Playmaster No. 125. $4.50 

Playmaster No. 127. $2.00 

Stereo 3 plus 3. $2.00 

Stereo 10 plus 10. $2.00 

Musicolour. $2.00 

Fuzz Box. $1 -20 


HOWARD SAMS BOOKS 


(add 15c packing and postage) 


A.B.C.’s of Capacitors. 

A 3.C. s of Electricity. 

A.B.C.’s of Transformers and Co ! ls 

A.B.C.'s of Transistors. 

A.B.C.'s or Vacuum Tubes. 

101 Ways to Use Ycur VOM and 

VTVM. 

101 More Ways to Use Your VOM 

and VTVM. 

101 Ways to Use Your Oscilloscope 
101 More Ways to Use Your Scope 

in TV. 

101 Ways to Use Your Hi-Fi Test 

Equipment. 

101 Ways to Use Your Signal 

Generator. 

101 Ways to Use Your Square- 
Wave and Pulse Generators . . 
101 Ways to Use Your Sweep 

Generator. 

10i Ways to Use Your Audio Test 

Equipment. 

Know Your Oscilloscope. 

Usina Scopes in Transistor Circuits 
Troubleshooting with the Oscillo¬ 
scope . 

Bench Servicing Made Easy 

Radio Receiver Servicing. 

TV Diagnosis and Repair. 

Electronics For Beginners. 

Hi-Fi Stereo Handbook. 

Colour TV Training Manual 

TV Servicing Guide. 

R.C.A. Transistor. Thyristor and 

Di~de Manuel. 

Miniwatt Technical Data Valves 
picture tubes and semiconductors 
MU ard Semiconductor interchange¬ 
ability list. 

A Programmed Book on Semicon¬ 
ductors. by Mullard. 

Mullard Voltage Regulator (Zener) 

Diodes . 

Simple Valve Measurements. bv 

Mullard. 

Simple Oscilloscope Measurements. 

by Mullard. 

Transistor Substitution Handbook 
A.B.C.'s of Silicon Controlled Rec¬ 
tifier . 

Simple -Transistor Measurements, bv 

Myllard. 

101 More Ways to Use Your 

Scope in TV. 

Fundamentals of Moaern Semicon¬ 
ductors . 

Solving TV Tough-Dcgs. 

Acoustical Tests and Measurements 
Understanding Electronic Test 

Equipment. 

Troubleshooting Audio Equipment 
49 Easy Transistor Projects 
Practical Power Supply Circuits . . 
How to Build Speaker Enclosures . 
Solar Cell and Photocell Experimen¬ 
ters’ Guide. 

Audio Amplifier Design. 

Electronic Servicina for the Be¬ 
ginner . 

Electronics Experiments and Pro¬ 
jects . 

Measuring Hi-Fi Amplifiers . . . . 

Radio and TV Trouble Clues . . . . 

Understanding and Using Test In¬ 
struments . 

Design and Operation of Regulated 

Power Supplies. 

Transistors—How to Build All- 

Transistor Equipment. 

Rapid Radio Repair. 

Audio Systems Handbook, by Nor¬ 
man Crowhurst. 

Understanding Hi-Fi Circuits, by 

Norman Crowhurst . 

Probes for Test Instruments . . . . 
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Philips new 15 MHz ’scope has two guns, 
two delay lines and still costs less 


PM 3231 is a new general-purpose 
'scope incorporating all the features 
needed for accurate pulse measure¬ 
ments. 

Compare specs. Compare prices 
and you'll find it's unbeatable. 
Explanation. PM 3231 is a new 
'scope, a new design. With delay 
lines and advanced components like 
FET's. And two guns like PM 3230. 
which is Europe’s best - selling, 
two-gun 'scope. Which explains the 
modest price. 

Why two guns? They’re essential if 
you want to know where and when 
you’re triggering. Time-shared beam 


switching can lead to mis¬ 
leading results. 

For example. Feed this 
same signal to both 
channels on a time-shared 
'scope and you might see this, 


nn 


JUT 


Jin 


a fact we'd gladly demonstrate. 

Why delay lines? They’re essential 
if you want to see leading edges 
properly. 

Otherfeatures includetriggering from 
either channel. And drift is fedback 


and virtually eliminated. (At 
max. sensitivity less than 
V 4 div/ 24 hours). 

So if bandwidth permits, 
and 15 MHz does, you 
should think real two-gun, not dual¬ 
trace. Then if you want the best, for 
less, think Philips PM 3231. 

For more information contact 

Philips Electrical Pty. Limited 
69 Clarence St., Sydney 
or your nearest Philips office. 


More of the Unbeatable Philips 0-15 MHz Range 



PM 3200 
10 MHz: 2mV 
Portable 

S318.00 

(Duty Paid) 



PM 3221 
10 MHz: 1 0mV 
Delay line 

S491.00 

(Duty Paid) 



PM 3230 
10 MHz: 20mV 


Two guns 

$654.00 

(Duty Paid) 


PHILIPS 



test and 

measuring instruments 


38.1033 
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dividers in this larger area than on the 
disc itself, and all errors can be cor¬ 
rected before cutting out. Find the 
centre point and mark it with a punch. 
From this, scribe three circles corres¬ 
ponding to the outside diameter of the 
boss, the outside diameter of the disc, 
and one that is larger by about one 
inch. 

Divide the outside circle into as many 
parts as there are cylinders in the 
motor. There are various ways of divi¬ 
ding a circle into equal parts but, in 
the case of the popular six cylinder 
motor, we can take advantage of a 
simple trick. Set the dividers to the 
radius of the circle, then step this dis¬ 
tance around the circumference. If the 
measurements have been made ac¬ 
curately this will give six exactly equal 
divisions. 

When each point is correctly posi¬ 
tioned, scribe a line from each pair of 
diametrically opposite points through 
the centre of the circle. The disc may 
now be trimmed to size, keeping it as 
flat as possible. With a fine metal saw 
blade, cut the required number of 
radial notches (on the same side of 
each line) from the circumference of 
the disc for about 5/16 inch. Dress 
each slot with a fine flat file to remove 
irregularities and all burrs, taking care 
to finish each slot to the same width, 
about 1/16 inch. 

The centre hole of the disc should 
now be drilled and enlarged by ream¬ 
ing so that it is a push fit over the out¬ 
side of the boss. Clean both the boss 
and the disc so that they will solder 
readily. Place the disc near the top 
edge of the boss and the HV rotor in 
its correct position on the shaft. Rotate 
the shaft until the HV rotor is facing 
the index mark corresponding to cylin¬ 
der No 1 pickup stud. Carefully rotate 
the disc so that one slot is exactly 
above the phototransistor, clearing it 
by about 1/32 inch. At the same time, 
check the squareness of the disc with 
the axis of the shaft in all directions 
and adjust if necessary. 

Spot solder the disc to the boss in 
a few places so that it can be adjusted 
if necessary. It will be found that a 
loop of copper wire about 3 inches 



The rotor disc and boss 
assembly. 


long temporarily soldered to the boss 
at the top edge from opposite sides 
will assist greatly in removing the disc 
assembly without upsetting adjustments. 

When the adjustments are correct in 
all respects, carefully remove the disc 
and boss assembly and flow solder 
around the underside to completely 
anchor the two as shown in the draw¬ 
ing. To prevent the disc assembly from 
sliding down the camshaft and fouling 
the phototransistor lens during rotation, 
solder a small retaining lug at the top 
edge of the boss, where it can catch 
the top shoulder of the cam lobes. A 
notch should be cut in the appropriate 
position in the lower edge of the HV 
rotor to accommodate this. 

Clean the rotor assembly of all sol¬ 



A top view of the distributor. Note the profiled shape of the rotor 
disc boss , and the index mark in the rim above the spare lamp. The 
exciter lamp clip was a temporary one used during development. 


der flux and grease, and spray it with 
a suitable black enamel. 

When thoroughly dry, the rotor disc 
can be placed on the distributor shaft 
in its correct position. 

Next month we will describe the con¬ 


verter/trigger module and how to set 
up the completed system on a motor 
vehicle. In the meantime we suggest 
you obtain a spare distributor and take 
your time about modifying it accord¬ 
ing to this article. E3 


| Professional 
I Quality 
I Amplifier 
i Modules 

■ POWER AMPLIFIER 001 

" Specifications include 

I * R.M.S. Power per channel. 

20 watts into 15 ohms 
30 watts into 8 ohms 
★ Total distortion less than 0.1%. 

1 ^ Response 15-35,000 Hz. 

it 7 Silicon transistors, 6 diodes 
it Fibreglass printed circuit board 
it PRICE $16.35 plus TAX 

! AUDITEC 

a AUSTRALIA 

8 P.O. BOX 200. 

| NARRABEEN. 

B N.S.W. 2101. 



PREAMPLIFIER 002 

it Response 10-50,000 Hz 
it Inputs: Magnetic 3mV R.I.A.A. 
Crystal-Ceramic 150mV, 1 M 

ohm. 

Auxiliary 500mV, 500K. 

★ Distortion less than 0.1% 

★ Bass, treble range ±16d.b. at 
100 Hz and 10,000 Hz 

it 6 transistors and fibreglass board 
it PRICE $14.56 plus TAX 


For complete information send 
coupon. 


i 

1 

i 


Please send details of 001 
and 002 modules. 


Name 

Address 


Postcode 
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Handcrafted 
loud speakers by 

BSW 




DM1 


The DM1 gives you the same un¬ 
beatable performance associated with 
every B. & W. monitor loudspeaker, 
yet its compact bookshelf size (only 
0-65 cu. ft.) enables it to fit neatly and 
unobtrusively into any home. In 
performance, the DM1 sets a new 
standard for small speakers. Based 
closely on the world-famous DM3 
monitor, the DM1 is a three unit 
system, linked by a superbly designed 
crossover and filter network to ensure 
extremely low distortion and superb 
transient response over the entire 
frequency band. Each unit is 
individually pen-tested on our Bruel 
& Kjaer laboratory oscillator and is 
sold with its own calibration cer¬ 
tificate—a service still unique to 
B.&W. 

“In conclusion we can summarise 
the DM1 enclosure by describing it 
as the very best we have heard within 
its size and price range, having as it 
does a performance standard higher 
than that sometimes found in larger 
systems. We believe it represents a 
very sincere attempt on the part of 
its designer to offer better sound 
quality than was ever before possible 
at this sensible price through the use 
of a cabinet of sensible size. In this 
aim he has succeeded brilliantly.” 

D.G.K 

Tape Recording Magazine. 


$125 


DM3 


The DM3 Monitor is a three-unit 
system up to full professional 
standards, and housed in an attractive 
2 cu. ft. cabinet. 

For bass and mid-frequencies we 
employ a unique elliptical radiator, 
with a laminated glass cone assembly, 
manufactured exclusively for us by 
E.M.I. The high frequency unit is 
identical to that used in the latest 
B.B.C. monitor and the third unit in 
the system—for transients and wave 
shaping—carries response to almost 
an octave above audibility. 

The DM3 has been acclaimed by 
experts such as Mr. Ralph West of 
Hi-Fi News, who said in his January 
'69 review: ‘On test, of course, it was 
good and the longer the tests went on, 
the clearer it became that his sound 
was nearer the truth than most other 
versions. . . . Yes, the DM3 does 
indeed warrant the title “monitor”.* 


$250 


MODEL 70 


Comprising an eleven module electro¬ 
static unit covering all frequencies 
above 400 Hz and a moving coil unit 
for the bottom four octaves, the 
Model 70 is, we believe, a significant 
advance on all existing loudspeaker 
systems. 

The electrostatic unit offers wide 
dispersion and gives a greater freedom 
from all forms of distortion than any 
competitive unit we have measured. 
The Bass Radiator has equally low 
distortion and excellent transient 
performance at really high powers. 
Although Model 70 is rated at 25 
watts R.M.S. (50 watts music power) 
the mid-frequency distortion is well 
under i of 1 per cent. Even when 
driven at 35 watts R.M.S. distortion 
barely reaches J of 1 per cent. 

In order to control the uniquely high 
standard of this system, ali units of 
Model 70 are of original B. & W. 
design and subject to patent 
application. Everything is manufac¬ 
tured within our own factory. 

On hearing an early production 
version of Model 70 no less an 
authority than Mr. John Freestone 
said: T was really astounded when I 
heard the new 70s. They are indeed a 
major step forward, and in my opinion 
a complete breakthrough in speaker 
design. It is not a question of im¬ 
provement, for the new models don’t 
sound like loudspeakers at all. They 
sound like the real thing.’ 

We confidently offer this loudspeaker 
system for direct comparison against 
any other system in the world. 

$650 
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Simple BFO Using a Ceramic Filter 


Here is another beat frequency oscillator, using a ceramic 
resonator, which we have just developed. Although simpler 
than our previous design (October, 1969), it may be used 
as a fixed frequency oscillator; as a two frequency device, 
switched for upper or lower sideband reception; or as a 
continuously variable oscillator covering a fairly wide range. 

By Ian Pogson 


In September, October and Novem¬ 
ber last year, we ran a series of articles 
describing some interesting applica¬ 
tions of Murata ceramic resonators. 
The second part of the series, which 
appeared in October, described how 
these resonators could be made to 
oscillate and used as a beat frequency 
oscillator. The stability proved to be 
almost as good as a crystal with the 
extra advantage that the frequency 
could be varied over a sufficiently wide 
range for upper and lower sideband 
reception. 

Perhaps it may be interesting to 
recall just how this all came about and 
to follow it through and see how the 
present unit emerged. The initial in¬ 
vestigation centred around the single 
cell type SFB-455A. The circuit is 
shown in figure 1. This circuit was 
successful, in that the resonator did 
oscillate. A further check showed that 
the frequency in this case could be 
changed from 450KHz, with the series 
trimmer shorted, to 456.8KHz, with 
the trimmer adjusted to the point 
where any further reduction resulted 
in unreliable oscillation. The possible 
change in frequency of 6KHz could 
be very useful, although the actual 
range covered did not straddle the 
likely pass band of a practical IF strip. 

In evaluating the likely usefulness 
of this circuit, we were further in¬ 
fluenced by a report, current at that 
time, that production of this particular 
resonator was to be discontinued. 

These facts led us to consider the 
double units, type SFD-455B. For a 
basic circuit we turned to the success¬ 
ful crystal oscillator which we had 
developed in our own laboratory and 
described in September 1966. (File No. 
8/DT/16). This circuit was used very 
successfully in a number of subse¬ 
quent projects. From this we evolved 
the circuit shown in figure 2 although, 
initially, without the coil and capac. 
tors in the base of the first transistor. 

Overall, results were so encouraging 
that we decided to investigate means 
of shifting the resonant frequency so 
that it could be adjusted to either side 
of the pass band of the IF filter. 

During the investigation, several 
important points emerged. It was 
found that quite a large frequency 
shift could be achieved, ±1 KHz or so, 
by adding inductance and capacitance, 
in suitable proportions, to the base 
circuit of the first transistor. Rather 
fortuitously, the optimum value of in¬ 
ductance turned out to be about ImH, 
near enough to the inductance of an 


ordinary IF transformer winding. Even 
with the lOOpF shunt capacitor still 
across the winding, a significant up¬ 
ward frequency shift could be 
achieved. By adding extra capacitance 
across the combination, the frequency 
could be shifted by about the same 
amount in the opposite direction. 

Although encouraging, w e felt that 
the amount of shift so far obtained 
still left something to be desired. Sub¬ 
sequently, it was found that if the 
.functions of terminals 1-2 and 3-4 
were reversed, a considerable increase 
in frequency shift could be obtained. 
It was also found desirable to increase 
the top capacitive coupling to 180pF. 



Figure I 


Figure 1: This is the circuit 
which formed the basis for 
later development of the BFO 
as presented. 


Under these conditions, as actually 
shown in figure 2. we were able to 
achieve a frequency coverage from 
452 to 458KHz. 

This circuit was subsequently adapt¬ 
ed for use in the 240 Communications 
Receiver, described in January, Febru¬ 
ary and March of this year. In use. it 
has come up to all expectations. How¬ 
ever, it had meanwhile come to our 
notice that the type SFB-455A single 
cell resonators were still available and 
that the earlier report had no founda¬ 
tion in fact. The need for a simple 
BFO is always with us and we thought 
it a good idea to take another look at 
the possibility of developing a BFO 
around the single cell. 

We therefore turned back to figure 
1. Although not satisfactory as it was, 
it seemed a logical place to start. By 
changing it to the circuit shown 
in figure 3 we were able to adjust the 
frequency by means of the 5-55pF 
trimmer. The coverage ranged from 
448.1 KHz, with the trimmer fully 
meshed, to 453.5KHz with the trimmer 
almost out and just before oscillation 
became unreliable. This was a start 
but. although the frequency could be 


made low enough, it could not be made 
high enough. 

We recalled that the introduction of 
Inductive reactance into the circuit of 
figure 2 gave a high shift in frequency. 
By introducing inductance between the 
junction of the 5-55pF trimmer and 
the resonator, and earth, we noted a 
significant upward shift in frequency. 
Presto. This was the answer. More 
specifically, by leaving the trimmer at 
the lower capacitance setting previous¬ 
ly mentioned, and by adding an in¬ 
ductance of 680uH, we noted an upper 
shift to 471.7KHz. In the face of it 
then, it seems reasonable to assume 
that we can effect a maximum shift of 
from 448.1KHz to 471.7KHz. 

Further checks showed that the value 
of the inductance had considerable in¬ 
fluence on the amount of upper shift. 
Values between about 2.5mH and 
470uH are the most useful, the lower 
inductance making a higher shift pos¬ 
sible. 



All components can be clearly seen in this picture of the complete 
BFO unit. Note the ceramic resonator adjacent to the Philips trimmer. 
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Modular Mounting and Connecting Rack 
Systems (ISEP) custom-built 
to your requirements. 


Low-cost ISEP housing systems in¬ 
crease efficiency, speed assembly 
and servicing of electronic equip¬ 
ment. 

Whether you are mass producing or 
building equipment to order, we 
can supply an ISEP modular hous¬ 
ing system with a comprehensive 
range of racks, sub-racks, plugs, 
sockets and accessories to meet 
your exact needs. 

Assembly is easy and fast. In 
design and electrical specifica¬ 
tions, ISEP systems meet the high¬ 
est professional standards. Plugs 
and sockets for example, are rated 
at 250v. r.m.s., 4A. per connector, 


Why not have one of our ISEP 
specialists call and show you how 
much an ISEP housing system can 
save you? His service is free, of 
course. Or—write for our illustrated 
technical booklet all about ISEP. 
The booklet’s free also. Standard 
Telephones & Cables Pty. Limited, 
Components Division, Moorebank 
Avenue, Liverpool, N.S.W. 2170. 
Telephone 602.0333. Melbourne 
480.1255. Canberra 49.8667. Bris¬ 
bane 47.4311. Adelaide 51.3731. 
Perth 21.6461. Launceston 31.2511. 
Newcastle 61.5172. Wollongong 
2.7974. Port Moresby 2048. 



ISEP (International Standard 
Equipment Practice) is a 
simple and highly flexible 
modular mechanical mounting 
and connecting system 
developed by ITT. 



E512A 
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Even with this amount of informa¬ 
tion, it is obvious that we could at 
least set up values of trimmer and in¬ 
ductance, suitably switched, to give two 
preset frequencies, one each for upper 
and lower sideband reception. 

A further thought came to mind. If 
the value of inductive reactance could 


ductance was lifted and a variable re¬ 
sistor of a few thousand ohms was 
added. It was quickly revealed that this 
was a most effective way to constantly 
vary the frequency. What a simple 
answer to what at first appeared to be 
a difficult problem. 

Developing this idea a little further. 


BF115 


2N3638 



+ 6V 



OUTPUT 


by using an inductance of 680uH and 
a series potentiometer of 2.5K, and 
by suitable adjustment of the trimmer, 
we can obtain a frequency shift from 
about 452 to 460KHz. This could be 
satisfactory but we thought that a 
further refinement might be added so 
that the frequency range could be de¬ 
termined, and so that both upper and 


AM-SSB SWITCH 


OUTPUT 


have such a marked change on the 
frequency shift, would it be possible in 
some way to vary the effect of the in¬ 
ductance? The earthed end of the in- 




This shows the component lay¬ 
out from the component side 
of the board. 


lower limits could be preset. 

This can be achieved by adding a 
preset potentiometer of 2.5K, in 
series with the existing 2.5K potentio¬ 
meter. This leads us to the final circuit 
which is shown in figure 4. As implied 
earlier on, this circuit may be used as 
it is, or the frequency changing ar¬ 
rangement may be modified to give, 
say, two fixed switched frequencies, or 
even a combination of both. 

The complete unit, with the excep¬ 
tion of the frequency adjusting poten¬ 
tiometer, is accommodated on a small 
printed board, 2iin x liin. Although 
we have shown a supply of six volts, 
this may be increased up to 12 volts. 
However, this is not recommended un¬ 
less the extra output is required. Run¬ 
ning the BFO at higher than necessary 
level only results in an excessive level 
of radiation, with the possibility of 
“birdies.” One vital point—the supply 
to the oscillator MUST BE REGU¬ 
LATED, otherwise trouble will be 
experienced with unwanted frequency 
variations. 

It should also be noted that in cases 
where readers do not use the printed 
board as suggested, it is important to 
observe the same pin connections to 
the resonator, to ensure that the same 
ease of frequency shift is obtained. 
The connections are shown as viewed 
from the pins. 

The injection is controlled by adjust¬ 
ing the output coupling capacitor. We 
have shown a capacitor value of 27pF 
but this will need to be adjusted to 
suit the particular circumstances. 

Having completed the BFO and in¬ 
stalled it in its final operating position, 
it is now only necessary to adjust the 
upper and lower frequency limits. Hav¬ 
ing decided what these are, switch on 
and set both potentiometers with all the 
resistance in circuit. 

Adjust the trimmer to give the low 
frequency point. Then turn the fre¬ 
quency adjusting potentiometer to the 
other end of its travel and adjust the 
preset potentiometer to give the high 
frequency point. Return the frequency 
adjusting potentiometer back to its 
former position and re-check the lower 
frequency. Adjust the trimmer if 
necessary. It may be necessary to make 
a small adjustment to the preset 
potentiometer to get the exact upper 
frequency. £1 


procedure . 


AEGIS 

♦Registered Trade Mark 

R.F. and PEAKING 
CHOKES 


Our range of R.F. and Peaking 
Chokes is so wide that it covers 
most applications. 

Available from all good radio parts 
stores. Write for details. 


_ AEGIS PTY. LTD., 

COMMUNICATIONS 347 Darebin Rd., Thornbury, Vic. 3071 
49-1017. P.O. Box 49, Thornbury, Vic. 
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Challenge 

RECORDING CO. 


HI-FI 6 GAYS ARCADE, 
STEREO ADELAIDE - 

CENTRE Phone 23-2203. 


Model CG15 has a total magnetic flux of 
220,000 maxwells and handles 40 watts. Funda- 
FF mental resonance is 20 Hz and voice coil 
diameter is two inches. Frequency response is 
20-5,000 Hz and recommended crossover point 
is 500 Hz. 

Model CG12 Super features a total magnetic 
flux of 186,000 maxwells and handles 30 watts. 
Voice coil diameter is 2in and nominal cone 
FF resonance 30 Hz. A standard model CGI 2 
is also available (105,000 maxwells, lViin voice 
coil) and is rated at 20 watts. 


A full range of these famous English loud¬ 
speakers is now available from our new store 
in the heart of Adelaide. CONSERVATIVELY 
RATED, in the best British tradition, Richard 
Allan loudspeakers incorporate massive cera¬ 
mic magnets, long voice coil assemblies and 
a corrugated cambric suspension that ensures 
linear performance at high power. Impedance 
is 8 ohms for all models. 


MID-RANGE PROBLEMS? 

The Richard Allan CB8 Mid-Range speaker 
offers outstanding performance and high effi¬ 
ciency over the range 500-5,000 Hz. Frequency 
response of this 8in single cone unit is sub¬ 
stantially flat over the range specified and tran¬ 
sient attack is excellent. Magnetic flux is 
48,000 maxwells and voice coil diameter lin. 


10 

8 

8 

10 

12 


Model CG10 is a single cone bass/mid-range 
speaker. Fundamental resonance is 45 Hz and 
FF frequency response is very smooth between 40 
and 5,000 HZ. Recommended tweeter is model 
460T crossing in at 5,000 Hz. (5KHz-17KHz). 
Mag. Flux is 105,000 maxwells. 

Model CG8 is a single cone bass/mid-range 
speaker. Fundamental cone resonance is 55Hz 
F F and power handling 12 watts. Voice coil 
diameter is lin and magnetic flux is 56,000 
crossing in at 5KHz. Recommend tweeter is 
model CB4 crossing in at 5KHz. 

FULL RANGE 

Model CG8T covers the frequency range from 
45 to 17,000 Hz. Power handling is 12 watts, 

F F cone resonance 55 Hz and magnetic flux 56,000 
maxwells. Model CB8T is rated at 10 watts, 
response 45-15,000 Hz and magnetic flux is 
48,000 maxwells. 

Model CG10T has a cone »resonance of 45 Hz 
F F and an overall frequency response from 40 to 
15,000 Hz. Total magnetic flux is 105,000 max¬ 
wells and voice coil diameter is lV6in. Power 
handling is 20 watts. 

Model CG 12T is a twin-cone speaker covering 
/ F the range 25-15,000 Hz. Fundamental resonance 
is 30 Hz, power handling 20 watts, voice coil 
diameter lViin and magnetic flux 105,000 max¬ 
wells. 


MID-RANGE 

MODULE 

The Richard Allan Mid-Range Module repre¬ 
sents real value for money! A special 5in mid¬ 
range speaker (48,000 maxwells) is combined 
with the CB4 tweeter (15,000 maxwells) to 
cover the range from 500 Hz to 17 KHz. Both 
units are mounted on an aluminium alloy plate 
measuring 11 in by 6’/iin. A 3-way crossover 
network, complete with chokes, selects cross¬ 
over frequencies at 1 KHz and 5 KHz and a 
volume control allows adjustment of the module. 


ADELAIDE’S HI-FI STEREO 
SPECIALISTS RECOMMEND 

Superlative Bass 
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ADELAIDE'S BEST VALUE HI-FI STEREO! 


CELES1I0N 

WORLD LEADERS IN 
BOOKSHELF SPEAKERS! 

DITTON 
10 


Measuring only 12* 4 ln x 6 3 *ln x SUIn, the 
Ditton 10 offers performance that rivals 
much larger speaker systems. The secret 
of its remarkable bass response is a speci¬ 
ally developed Sin Iona throw woofer with 
a free-air resonance of 35 Hz. Treble range 
Is covered by the famous HF 1300 pres¬ 
sure type high-frequency unit which varies 
only 2db from 3.5KHz to ISKHz. The 
Ditton 10 Is the ideal answer for the 
critical listener with only limited space 
available! Pop Into our new store In the 
heart of Adelaide and hear this amazing 
unit . . . we II be only too pleased to 
demonstrate Itl $64.50 eO. 

DITTONtf 



This truly superlative bookshelf speaker 
system has embarrassed more than one 
doubting audlo»phlle! Genuine low bass 
response, down to 30Hz, is achieved by an 
Ingenious combination of an 8lr. passive 
radiator working In sympathy wlt*i a low- 
resonance (25Hz) Bln bass driver. This 
system results In lower harmonic and 
Doppler distortion, and also gives higher 
power handling capacity. (IS watts r.m.s.i. 
Above 3KHz th e excellent HF 1300 Mk 
2 tweeter provides wide-range, low distor¬ 
tion treble performance'- with effective polar 
dispersion. Measuring only I2ln x ^ain x 
9’4ln, the Ditton 15 is a magnificent 
speaker system . . . Hear It soon! 

$98.50 eo. 

DITTON 25 


PERFORMANCE PLUS 

This revolutionary new speaker system 
represents the culmination of years of re¬ 
search and development by Ce!n r tion engin¬ 
eers. All drive units employed are com¬ 
pletely new . . . the two HF 1400 mid¬ 
range/treble units were developed from the 
highly successful HF 1300 Mk 2 tweeter, 
an ultra high-frequency unit covers the 
range from 9KHz upwards (on reference at 
20KHz!). and a 20Hz low-resonanre. long 
throw. 12ln bass speaker, aided by a 12ln 
passive radiator, provides magnificent bass 
performance. Overall frequency response Is 
20-40,000Hz, and specifically (plus/minus) 
2db from 60 to 20KHz (—db at 45Hz). 
Power handling Is 25 watt r.m.s. This re¬ 
markable specification from a cabinet measur¬ 
ing only 32ln x 14ln x 111n! The Ditton 
25 Is one of the most advanced speaker 
systems available today, yet it costs far 
less than comparable units from other 

br *" d ‘ $195.00 ea. 

CELESTION 


"Power Range" 
Loudspeakers for 
ORGAN, GUITAR 
and PUBLIC ADDRESS 

Celestlon "Power Range" speakers are In¬ 
corporated In many top-quality Imported 
musical Instrument amplifiers. This series 
has been specifically designed to handle 
large power outputs wlt*i high efficiency. 
An 18ln, i5ln and two 12ln models are 
available. You'll be surprised at our low 
prices for these robust, heavy-duty imported 
speakers! 


CONNOISSEUR 

ENGLISH QUALITY AT 
UNBEATABLE PRICES! 



THE CONNOISSEUR BD-1 BELT-DRIVE 
TURNTABLE KIT features a cast, non-fer¬ 
rous platter, 14 pole svncronous motor and 
heavy-duty drive belt. The unit is unusually 
robust, employing a Uin diameter preci¬ 
sion ground spindle running In a phosphor 
bronze bearing. Performance is exceptional 
. . . rumble is down 60db (RIAA). wow 
and flutter are veil below 0.1% and hum 
radiation from the motor is extremely low. 


BD-1 TURNTABLE .... $33.50 
BD-1 ASSEMBLED .... $39.50 



BD 2 RECORD PLAYER 

CONNOISSEUR BD-2 RECORD PLAYER Is 

a complete turntable/pick—up arm combina¬ 
tion of highest quality and performance. 
The belt-drive turntable Is the BD-1 de- 
glmbal-pivot arm allows effective tracking be- 
scribed above and the tone arm is the 
famous Connoisseur SAU-2. The low-friction 
low 1 gram and a unique anti-skating de¬ 
vice is Incorporated. The turntable is Iso¬ 
lated from the attractive Afromosla wood 
base by springs to eliminate acoustic feed¬ 
back. An oil-damped hydraulic lift Is In¬ 
cluded and is conveniently controlled at the 
front end of the turntable base. A stylus 
alignment template and accurate stylus pres¬ 
sure scales are provided. The BD-2 Player, 
complete with Afromosla wood base and 
moulded perspex cover represents excellent 
value for money. 

BD-2 PLAYER $89.00 

(BD-2 Chassis without base and cover also 
available. $79.00.) 



SAU-2 TONE ARM 

Another top-value product from Connoisseur, 
the SAU-2 tone arm offers features not 
normally associated with tone ?rms in its 
price range. A unique off-set GImbal type 
pivot distributes the arm mass evenly be¬ 
tween two bearings thus permitting a 
gravity operated side-thrust compensating 
action to be incorporated without extra 
components. This consists of a small arm 
on the inner ring of the glmbal that gives 
an outward bias variable by the setting 
of a sliding weight. Other features Include 
oil-damped hydraulic lift, precision stylus 
pressure balance. fuTly adjustable headshell 
(’ 2 in standard mounting), and a protractor 
enabling adjustment *.or optimum tracking. 

$29.50 


LUX 

JAPAN'S FINEST 
AMPLIFIERS 

Now firmly established in Australia. Lux 
amplifers enjoy a reputation for quality and 
performance second to none. Sophisticated 
solid-state circuitry and unequalled work¬ 
manship combine with low Challenge prices 
to offer outstanding valu* for money. 



LUX SQ-77TW 

30 watt r.m.s. per channel at 0.5 per cent 
total harmonic distortion into 8 ohms. Fre¬ 
quency response is 10-50,000Hz (plus Odb, 
—3db). Features separate Negative Feed¬ 
back bass and treble tone controls for each 
channel. Teak cabinet. $179.00 

LUX SQ-606 

30 watt r.m.s. per channel at 0.2 per cent 
THD Into 8 ohms. Features exclusive Lux NE 
tone controls with turnover frequencies at 
200Hz. 400Hz, 2KHz and 4KHz. Frequency 
response Pre-amplifier 20-50.000Hz (less 
that —2db), Power amplifier 10-50.000Hz 
(—Idb) .$219.00 



LUX SQ-505 

Latest of the Lux range, this magnificent 
amplifier features exclusive LUX NF tone 
controls with turnover frequencies at 
150Hz, 300Hz. 600Hz, 1.5KHz 3KHz 

and 6KHz. Comprehensive facilities Include 
bass boost circuit (80 Hz. 6db per octave). 
A/B speaker systems selector and variable 
Input Impedance for magnetic pick-up. Pre¬ 
amplifiers and power amplifiers are Indi¬ 
vidually adjusted at the factory to ensure 
optimum performance. 30 watts r.m.s. at 
0.2 per cent THD at 8 ohms . . $269.00 


LUX SQ-1220 

This now-famous amplifier delivers 50 watt 
r.m.s. per channel at 8 ohms. Harmonic 
distortion Is 0.1 per cent at 30 watts 
r.m.s. Into 16 ohms. Frequency response 
Is 10-50.000Hz (plus or minus Idb). 
Features include LUX NF tone controls 
with variable turnover points. 3D centre 
channel, SCR overload protection circuit, 
variable damping control, massive power 
transformer, etc.$350.00 


ROTEL100 



A brand new amplifier Incorporating semi- 
complementary single-ended push-pull OTL 
(output transformerless) circuitry, the Rotel 
100 is fast becoming a best-seller at Chal¬ 
lenge Hi-Fi Centre. Power output Is 15 
watt r.m.s. per channel Into 8 ohms, and 
harmonic distortion is a low 0.4% at 10 
watts r.m.s. Frequency response Is 25- 
20,000 (plus or minus 1 ’adb). Sensitivity 
for magnetic cartridge Is 3 millivolts. The 
Rotel 100 boasts many features normally 
found only on much more expensive ampli¬ 
fiers and includes tape monitor circuit, selec¬ 
tor switch for two sets of stereo speakers, 
loudness contour circuit and attractive In¬ 
put selector indicator lights on the front 
panel. 

$114.50 


Challenge 


RECORDING CO. 


HI-FI A gays arcade, 
STEREO ADELAIDE. 

CENTRE Phone 23-2203. 
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r.m.s. Overload characteristic at the input 
stare is a remarkable 60 db. Re3d the 
rave review in Hi-Fi News, 1970, and then 
call and hear the P-40 in action! 


Quality speakers from Scandinavia, the new 
S.E.A.S. speakers exceed Hi-fidelity specifica¬ 
tions laid down by German standard Din 45 
500. Two low-rescnance bass speakers are 
available, the 21 TV-EW (8”. 25Hz) and 
the 25 TV-EW 10”, 20Hz). Both are de¬ 
signed so that the upper cut-off frequency 
is lower than the break-up frequency of the 
diaphragm, thus eliminating the relatively 
expensive low-pass filter section of the cross¬ 
over network. The 87H is a completely 
new dome tweeter w'th remarkable distor¬ 
tion and dispersion characteristics. Fre¬ 
quency response is 1,500-20,000Hz. 


JUST RELEASED in Australia, the brilliant 
new MR-15 tuner/amp.Ifier combines smart 
appearance with modern solid-state circuitry. 
The front panel is angled to provide easy 
accessibility to controls, and record players 
such as the Connoisseur BD-2 can be placed 
upon the generou.; top area of the attrac¬ 
tively veneered cab'net. Because of this 
spec a I design, the record piayer chassis can 
actually be Inset into the top of the MR-15, 
thus forming a unique compact unit. Bass 
and Treble controls are professional type 
sliding fcders. switching is provided for 2 
sets cf stereo speaker systems and the high- 
performance AM/FM stereo tuner employs 
Field Effect Transistors.. Loudness compen- 
sat'on. magnetic cartridge input (3 mv), tape 
mon’tor and SCR protection circuits are In¬ 
cluded. Power output is 16 watts r.m.s. 
per channel at 8 ohms. Frequency response 
is 20-35.000 Hz and power bandwidth is 
20-30.000 Hz (—3db) at 15 watts r.m.s. 
and 0.5% harmonic distortion. 


From Europe, this famous turntable/changer 
is engineered to exacting standards to pro¬ 
vide faultless performance. Lesa is the best 
available unit In the automatic changer field. 


At last! A belt-drive turntable/tone arm 
combination that offers the performance and 
facilities you’ve always wanted! The MR-111 
Incorporates a micro-switch cut-off circuit 
which stops the turntable automatically after 
the record has been played. The static bal¬ 
ance tone arm tracks down to 1 gram and 
Includes an adjustabie anti-skate device and 
hydraulic lift. The 12” cast aluminium-alloy 
platter is driven by a large, well shielded. 
4-pole synchrononous motor via a special 
polyurethane belt. Rumble Is specified at 
better than 45 db and wow and flutter 
at less than 0.1%. At the low Challenge 
price, the Micro MR-111 is top value! 


GRACE record playing equipment Is 
amongst the best available! Illustrated above 
is the new G520L high performance, gimbal- 
pivot tone arm which has an effective length 
of 205 mm from pivot to stylus tip. Priced 
at only S29.50. the G520L retains the no- 
compromlse engineering and performance of 
its longer brother, the GS45. Also illustrated 
is the magnificent Grace F8L magnetic cart¬ 
ridge. The F8L is an outstanding example 
cf recent Japanese progress In this field, 
and at $39.50 rivals the performance of 
much more expensive brands. 


THE SOUND SAQ-505 AMPLIFIER 


VF 3100/E 


THE SOUND SAQ-505 AMPLIFIER is one 

of the most popular units ever at Challenge! 
Power output is a big 25 watts r.m.s. into 
8 ohms at less than 1 % harmonic distor¬ 
tion. Frequency response Is 20-20.000 Hz 
plus minus 1 db. Comprehensive facilities 
include magnetic cartridge input (3 mv), 
bass and treble controls, loudness compensa¬ 
tion circuit, tape monitor system and head¬ 
phone socket. Workmanship Is excellent and 
large heat sinks ensure efficient heat dis¬ 
sipation from the output transistors. 


Advanced research and strict quality control 
single out Micro products . . . (copy this 
portion from MAY ADVERT P114) . . . 
must rank with the best pick-up arms avail¬ 
able. MICRO MA77 Mk 2 ARM. 


Featuring a large ceramic magnet assembly 
and curvelinear cone, this 8” full-range 
speaker gives performance that completely 
belies its low price. Its long-throw suspen¬ 
sion presides excellent bass and power 
handling is 15 watts in suitable cabinets. 
Because of its extended frequency response 
and natural tonal balance, the PD82F out¬ 
performs much more expensive units in sub¬ 
jective listening tests. Call in and listen 
for yourself! 


Micro magnetic cartridges set new perform¬ 
ance standards . . . (copy from MAY AD¬ 
VERT) . . . well shielded against external 
hum fields. 


THE SOUND SAQ-203 AMPLIFIER 


THE SOUND SAQ-203 AMPLIFIER more 
than caters for the budget-conscious music 
lover! Total power output into 8 ohms is 
14 watts r.m.s. Frequency response is 30- 
20.000 Hz plus minus 2db, Bass and treble 
controls, magnetic cartridge input (sensitiv¬ 
ity 3mv). and tape recorder facilities are 
included. Low noise transistors are used 
throughout and the standard of workman¬ 
ship is unusually high for an amplifier in 
this price category. 


Based upon the moving-magnet principle and 
including a clear elliptical diamond stylus, 
the 2100/E provides high-quality reproduc¬ 
tion and effective tracking at an amazingly 
low price! The Ideal choice for the critical 
audiophile with a limited budget. 


It had to come! Famous English Sugden 
Class A transistor amplifiers have been de¬ 
scribed as sounding •‘different” by 're¬ 
viewers. Calf In and make your own 
evaluation! 


One of the most popular tone arms ever 
marketed in Australia, the Lustre ST-51 OD 
incorporates miniature ball-races in both 
lateral and vertical movements. The curved 
S-shaped arm reduces tracking error to be¬ 
low 1 12 degrees and eliminates audible re¬ 
sonances. Other features include a hydraulic 
lifting/lowering device. fully adjustable 
headshell. moulded 5-wire connecting lead, 
etc. < rA 


Space-age styling heralds a fresh new ap¬ 
proach to solid-state circuitry. English re¬ 
search and engineering have produced an 
amplifier of unique design with fantastic 
specifications . . . e.g. 0.05% harmonic dis¬ 
tortion AT ALL FREQUENCIES at 20 watts 


From Japan, the new Stax Electrostatic 
headphones have been acclaimed by English 
reviewers. Performance Is comparable to 
the best speaker systems! 


HI-FI 

STEREO 

CENTRE 


6 GAYS ARCADE, 
ADELAIDE. 

PKone 23-2203. 


RECORDING CO 
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CORAL 


Two brilliant new all silicon transistor amplifiers from Coral Audio 
Corporation, one of Japan's leading manufacturers of High Fidelity 

Stereo equipment. 


ELECTRONICS Australia, September, 1970 


The Coral TA7700 tuner/amplifier is an ultimate type unit incorporating the verv latest ad¬ 
vances In direct-couple sclid-state circuitry and gives professional performance at high out¬ 
put levels. Overall frequency response is 20-40,000 H* (4- — 1 db at 1 watt). Power output 
Is SO watts r.m.s. per channel into an 8 ohm load. Power bandwidth is 15-25.000 Ha 
(—3db points). Total harmonic distortion Is 0.1% at 45 watts and 0.8% at 50 watts. 
The hlgh-galn power amplifier ensures excellent signal to noise ratio and Is completely dlrect- 
coupled to minimise phase-shift and maintain low distortion during transients. Rugged 
NPN silicon power transistors are employed and generous heat sinks provide efficient heat 
dissipation. The pre-ampllfiet features a Baxendall-type feedbacK tone control circuit possess¬ 
ing outstanding characteristics. Two magnetic cartridge Inputs are provided. Sensitivity of 
Phono 2 Is 2.5 millivolts and Is suitable for moving magnet and variable-reluctance cartridges 
while Phono 1 is a high-sensitivity Input (40 microvolts) which allows moving-coil type pick¬ 
ups to be connected directly, thus avoiding the limitations Jnherent within the step-up trans¬ 
formers normally employed with this type of cartridge. The high quality AM/FM stereo tuner 
section Incorporates both Integrated Circuits and Field Effect Transistors. The front panel 
controls are tastefully hidden behind a hinged front panel (small illustration). Facilities In¬ 
clude low-leVel listening compensation, effective feedback type high and low pass filters, front 

panel switching for 2 sets of stereo speaker systems. SCR -— 

socket and tape monitor circuit. 


$395 


CORAL 

A-550 

Top quality 
performance for 
a modest price! 

$159.00 


THE CORAL A-550, although not as powerful as the TA 7700, retains the excellent perform¬ 
ance characteristics of Its bigger brother. The circuit design follows closely that of the TA 
7700 and Incorporates many refinements not normally found In amplifier* In this price range. 
Features include Baxendall-type feedback tone controls, moving coil cartridge Input (40 micro¬ 
volts). front panel switching for two sets of stereo speakers, high and low pass feedback-type 
filters, tape monitor circuit, low-level listening compensation, headphone socket, SCR protec¬ 
tion circuit and beautifully grained teak case. Frequency response is 20-40.000 Hz (—2db). 
Power output Is 18 watt r.m.s. per channel at 8 ohms and power bandwidth Is 25-40KHz. 
Harmonic distortion Is less than 0.2% at 12 watts r.m.s. and 0.8% at 18 watts. 

CORAL 12TX50 12in. Co-axial Loudspeaker 

Coral Audio Corporation is one of Japan’s largest loudspeaker manufacurers. The 12TX50 is 
Just one of an outstanding range of co-axial units. A unique feature of this speaker Is its 
perforated mid-range cone whicn Is mechanically decoupled from the bass cone. This special 
cone contributes smooth response over the critical range 400-2.500Hz Above 2.5KHz a 

wide-range horn tweeter takes over and continues to well above audibility. A “brilliance 
control Is Included to vary the output of the tweeter as desired. The 12^’ bass speaker Jias 
a nominal resonance of 20 Hz and total magnetic flux or 160.000 
maxwells. Overall frequency response of the 12TX50 is 18-22000 
Hz. sensitivity 102 db and power handling Is rated at 25 watts 
maximum. Impedance Is 8 ohms. 


$62.50 























important, but difficult to evaluate . 


HARMONIC AND INTERMODULATION DISTORTION 


There is much confusion surrounding the meaning of the 
terms "harmonic distortion" and "intermodulation distor¬ 
tion/' which are the end result of non-linearity in sound re¬ 
producing equipment. Distortion measurements are import¬ 
ant but unless the test results can be closely related to 
what can actually be heard in the sound reproduced, dis¬ 
tortion measurements are largely meaningless. 


It is important to recognise the many 
assumptions and possible sources of 
error associated with each method of 
measurement. If this is not done, and 
distortion figures are taken, at face 
value, inaccurate interpretations of test 
results are almost inevitable. Just ho 
serious is one per cent harmonic dis¬ 
tortion? Unless one knows how this 
figure was obtained and what it repre¬ 
sents, it is a fairly useless piece of 
information. 

Let us state right at the beginning 
that there are many other forms of dis¬ 
tortion besides that due to amplitude 
non-linearity. These other forms 
can cause much unpleasantness in 
sound reproduction, but for the pur¬ 
pose of this present article, we shall ig¬ 
nore these other forms. In high quality 
equipment they should not be a major 
cause for complaint. 

Non-linearity distortion can be 
defined, as far as sound reproduction is 
concerned, as any variation in signal 
waveform shape between the waveform 
applied to the recording microphone 
and the waveform reproduced at the 
listener’s ear. A similar definition can 
be applied to the input and output sig¬ 
nal of any item in the sound reproduc¬ 
tion chain-microphone, phono cartridge, 
amplifier or loudspeaker. If, as in the 
ideal case, there is no difference in 
shape between the input and output 
waveforms, then there is no distortion. 

Referring to actual equipment, non¬ 
linearity distortion arises from any lack 
of straightness in the transfer function 
or input-versus-output characteristic of 
such equipment. A perfect amplifier or 
other transducer will have a transfer 
characteristic that is a straight line. If 
the transfer characteristic is not a 
straight line, the output signal will be 
distorted in some way, as shown in 
figure 1. Here the input is a pure sine 
wave but the two halves of the output 
waveform are markedly non-sym- 
metrical. 

Examples of components which nor¬ 
mally have linear transfer character¬ 
istics are resistors, capacitors and air- 
cored inductors. Common “active” 



The above diagram shows how 
a sine wave input is distorted 
by a device having a non-linear 
transfer function. 




These curves show how a sifie 
wave and its second harmonic 
add to form the distorted sine 
wave (c). 



The above block diagram shows the test set-up for measuring har¬ 
monic distortion using a total harmonic distortion meter. The test 
set-up using a wave analyser is very similar. 


by LEO SIMPSON 


components such as valves, transistors 
and diodes have non-linear transfer 
functions; certain other components 
such as iron-cored transformers and 
thermistors also have non-linear trans¬ 
fer functions and represent sources of 
distortion, at least in some degree. 

The first and most obvious effect of 
a non-linear transfer function is that it 
causes harmonic distortion; i.e. it adds 
harmonics to the input signal, modi¬ 
fying both the waveshape and the 
sound, as heard. 

If the input happens to be a pure 
sine wave, as in figure 1, the output 
will be other than a sine wave and will 
contain harmonics or multiples of the 
input frequency. If the input already 
contains harmonics as part of its musi¬ 
cal structure, passing it through a non¬ 
linear device will superimpose an add - 
tional spurious harmonic content, 
modifying the signal to somethi 
other than a replica of the original. 

Figure 2 indicates how the addition 
of a harmonic (b) to a pure sine wave 
(a) can result on a quite different wave¬ 
shape (c). The converse is also true in 
that non-sinusoidal periodic waveshapes 
can be analysed into their basic fre¬ 
quency components. In fact, as we 
shall see, the identification and mea¬ 
surement of harmonic distortion in¬ 
volves just this kind of process. 

The amount of harmonic distortion in 
a signal can be measured in two ways. 
The first is by means of an instrument 
which measures the total harmonic dis¬ 
tortion. Such meters may simply be 
called distortion meters, or they may 
have a more pretentious title but, es¬ 
sentially, they contain a tunable rejec¬ 
tion filter followed by a suitably sensi¬ 
tive voltmeter. 

The set-up for testing an amplifier is 
shown in figure 3. The original signal 
comes from an audio generator, the 
output from which needs to be as pure 
a sine wave as passible, and with as 
little hum and noise content as 
possible. In practice, the distortion and 
noise content must be no more than 
one-fifth the order expected from the 
equipment to be tested. If it is higher 
than this, a tuned or tunable filter 
would need to be connected ahead of 
the amplifier. 

The level of signal and gain of the 
amplifier is set so that the desired 
power level is developed across the am¬ 
plifier load. A careful measurement is 
now taken of the voltage across the 
load. This done the notch filter built 
into the distortion meter is brought into 
circuit and carefully adjusted to null 
out the fundamental signal frequency. 
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The harmonics which may have been 
introduced by the amplifier still pass 
through the filter, of course, and the 
voltmeter can now be used to measure 
their total amplitude. This can be ex¬ 
pressed as a percentage of the full out¬ 
put signal. 

From the foregoing, it will be fairly 
obvious that any hum and noise in¬ 
troduced by the amplifier will also pass 
through the filter and will contribute to 
the meter reading. Therefore what is 
obtained is not purely a reading of 
harmonic distortion but a summation 
of all spurious components introduced 
by the amplifier: distortion, hum and 
noise. 

Another source of ambiguity in the 
total harmonic distortion meter method 
is that measurements are made with an 
“average indicating” moving coil meter. 
This responds to the average value of 
the signal waveform but is calibrated 
to read RMS values of sinusoidal wave- 


At right is a mod¬ 
ern, high perform¬ 
ance wave anal¬ 
yser made by Hew¬ 
lett Packard. It 
measures the amp¬ 
litude of each indi¬ 
vidual harmonic in 
the signal and can 
be coupled to a 
chart recorder to 
give a direct read¬ 
out of the har¬ 
monic content of a 
signal. It can be 
used to measure 
either intermodu¬ 
lation or harmonic 
distortion. 





Middle C 

261.6 

Fundamental 

At left is a total 

Tenor C 

523.2 

second harmonic 

harmonic distortion 

Tenor G 

784.8 

third harmonic 

test set made by 

Alto C 

1046.4 

fourth harmonic 

Shibaden, of Japan . 

Alto E 

1308.0 

fifth harmonic 

It contains its own 

Alto G 

1569.6 

sixth harmonic 

low distortion sine 


1831.2 

seventh harmonic 

wave generator. 

Thus, if 

we had ; 

an amplifier with a 


forms. Thus, as far as the amplitude of 
the input waveform to the meter is 
concerned it will be substantially cor¬ 
rect but the ouput waveform from the 
tunable rejection filter may be anything 
but sinusoidal and so the reading may 
be randomly low or high resulting in an 
incorrect distortion percentage. 

While figure 3 applies specifically to 
testing an amplifier, other equipment 
can be tested similarly, provided it can 
be energised with a pure sine wave 
input, and provided its output is access- 
able for measurement and analysis. 

The second method of measuring 
harmonic distortion is to use a spec- 
rum analyser, sometimes referred to as 
a wave analyser. The principle of 
operation of this instrument was 
described in the April 1969 issue of 
“Electronics Australia.” The method of 
connection is the same as that shown 
for the THD meter. Essentially, the 
wave analyser is a sharply timed net¬ 
work followed by a voltmeter which 
enables the amplitude of each individ¬ 
ual harmonic to be measured, un¬ 
complicated by noise and hum. The 
percentage harmonic distortion may 
then be calculated, using the formula: 


distinctly irritating. If a comparison is 
to be made between the two amplifiers 
the distortion figures must have been 
obtained at the same frequency and the 
same — and realistic — reference level 
of power output. Secondly, the com¬ 
ponents which make up the distortion 
figure must be known, even if only in 
broad terms. 

At first sight, it may be thought that 
such a grossly distorted waveform as 
shown in figure 2 (c) would sound very 
unpleasant but this is not the case. If 
we think in terms of music, which is 
the signal most often applied in high 
quality sound reproduction, we shall 
see why. Since the second harmonic of 
a sine wave is one octave above it, it is 
musically related and is harmonious. 

The accompanying table shows 
middle C and its musically related 
harmonics. These occur naturally, in 

[teF 

weighted H.D. = * V 2 


total harmonic distortion of 0.1 per 
cent which consisted almost entirely of 
second harmonic, that amplifier would 
almost certainly be judged as very 
good. On the other hand, if the dis¬ 
tortion consisted of seventh harmonic 
and higher, in all likelihood it would 
sound quite unpleasant. This could be 
the case in a badly designed class-B 
transistor amplifier suffering from 
cross-over distortion. 

For similar reasons, some loudspea¬ 
kers and cartridges, which have quite 
appalling amounts of distortion con¬ 
sisting of the lower order harmonics, 
still manage to sound quite passable. 
The ear tends to interpret the extra low 
order harmonic content as “colour¬ 
ation” rather than obvious distortion. 

Because the higher harmonics are 
aurally more important in assessing 
harmonic distortion figures, some engi¬ 
neers prefer to use a “weighting” 
system whereby the higher harmonics 
are multiplied by increasing factors: 


+ 3Ej + 4Ej + 5E 2 + . . . . 


J E5 + Ej + E 3 3 + e: + E‘ + . ... 


x 100 


varying degrees, in musical in¬ 
struments, and are available as 
“voices” in many organs. It is mainly 


per cent H.D. 


J E 2 + E 3 + E 4 -f E s + ... . 

a/e? + eT+ El + Ei 


x 100 


where Ei=fundamental, 

E 2 =second harmonic, 

E y =third harmonic, and so on. 

As far as the potential user is con¬ 
cerned, the percentage harmonic dis¬ 
tortion figure for an amplifier, for 
example, cannot be used in isolation as 
a figure of merit. One amplifier with 
1.0 per cent harmonic distortion — or 
even higher — could conceivably 
sound quite pleasant while another, 
with a figure of 0.1 per cent, could be 


+ e; + .... 

the high order harmonics (seventh and 
above) that cause acute unpleasantness. 


fiHninmiiiiiiiHmiiii.immiiiiiiiiiHmimiiiimnmimiiiuiiiiiiiiiMimiiiumiii 

Block diagram showing the 
test set-up for measuring inter¬ 
modulation with a wave an¬ 
alyser. The bridge network of 
resistors prevents the two oscil¬ 
lators from modulating each 
other. 
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The latest from 


OUAD 

<»• H _ _. i A M A T » « J A k ^ a r I 


Registered Trade Mark 


final touch to perfection .. 



QUAD AM3 TUNER 

A new criterion of excellence in AM Broadcast reception has arrived! 
The Quad AM3. It is a self-powered unit, primarily intended for use with 
the Quad 33/303 Amplifier, but may be used with other amplifiers. The 
AM3 Tuner is styled to match the Quad 33/303 units, incorporating 3 
wave length coverage, wide/narrow/selectivity switch, luminous ribbon 
tuning indicator and adjacent channel whistle filter. 

Tuning range: Medium Wave: 510-1620kHz (588-185 m). Short Wave 1: 2.2 
— 6.6Mhz (136-45 m). Short Wave 2: 5. — 18.5MHz (52 — 16.2 m). Output 
Level: lOOmV (Nominal for 30% modulation). Filter Rejection frequency; 
10kHz. Dimensions: Width, KF/V'. Height, 3 5 /8". Depth, 8". 



Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

49-51 York Street, SYDNEY. Telephone 291571 


When all the distortion is second 
harmonic, the weighted harmonic dis¬ 
tortion figure yielded by the formula is 
the same as the total harmonic dis¬ 
tortion figure. 

On the basis of what has been said 
thus far, one might conclude that the 
potential unpleasantness of an ampli¬ 
fier or audio transducer could be pre¬ 
dicted if the harmonic distortion figure 
and the orders of the harmonics were 
known. But it transpires that such is 
not the case. From the foregoing, one 
might expect an amplifier having 0.5 
per cent second and third harmonic 
distortion necessarily to be quite pass¬ 
able whereas, in actual fact, it may 
sound unpleasant on some types of 
music, particularly complex orchestral 
and organ passages. 

Hence, even among people with a 
technical background, certain ampli¬ 
fiers. cartridges and loudspeakers might 
be referred to as being more “musical” 
—the term “musical” being intended 
to mean more lifelike, less unpleasant, 
closer to the live sound. Yet, if we 
were to measure harmonic distortion, 
frequency response, power bandwidth 
and other such characteristics, we may 
find that there is little to distinguish 
these “more musical” pieces of equip¬ 
ment from their “less musical” counter¬ 
parts. Why the apparent anomaly? 

The answer lies very largely in a fur¬ 
ther characteristic — that of inter¬ 
modulation distortion, the second effect 
of non-linearity. 

With only a single frequency present, 
non-linearity gives rise only to harmon¬ 
ic distortion, which may or may not be 
aurally important. 

When two separate single tones are 
fed simultaneously through a non-line¬ 
ar amplifier or transducer, a new type 
of distortion, “intermodulation,” arises 
from the non-linearity. The two tones 
interact and the output contains sum 
and difference frequencies as well as 
the two original tones. If we feed in 
60Hz and 7000Hz, we can expect to 
find 6940Hz and 7060Hz as the sum 
and difference frequencies. More than 
that, there will be the sum and differ¬ 
ence frequencies formed by all the 
harmonics of the two tones. 

To state the general case, if we have 
a high frequency “’P” and a low fre¬ 
quency “Q,’’ the intermodulation is in 
the form of the sidebands spaced sym¬ 
metrically about P; i.e., (P±Q), 

(P±2Q), (P±3Q), etc. 

It can be seen that unless the two 
separate frequencies are in an exact 
multiple relationship, their sum and 
difference frequencies will have no 
musical relationship, in contrast with 
lower harmonics of a single frequency. 
For this reason, a given percentage of 
intermodulation distortion will sound 
worse than an equal percentage of 
harmonic distortion consisting of low 
order harmonics. 

Until about five years ago, there 
were many different methods of mea¬ 
suring intermodulation distortion and 
there was little standardisation. Con¬ 
sequently, unless two amplifiers were 
tested in the same way, no comparisons 
could be made, because each method 
of measuring intermodulation distortion 
gives a quite different numerical result. 
Because figures resulting from these 
various methods are inconclusive in 
terms of mutual comparison, we shall 
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only describe the methods which have 
been established since as “standard.” 

The methods preferred today are all 
variations of the so-called 4:1 method 
which specifies two test frequencies, 
low and high, the low frequency having 
four times the amplitude of the high 
frequency. The nigh frequency is 
generally in the region 5KHz to 7KHz, 
while the low frequency is in the region 
50Hz to 100Hz. If amplifiers are being 
tested, the two oscillators must be con¬ 
nected via a suitable isolating network 
so that they do not modulate each 
other. Precautions must also be taken 


Tests using an intermodulation test 
set, as shown in figure 5, are based 
on the first calculation, except that 
they arrive at the answer by a different 
route, as follows: 

The low frequency tone is filtered 
out by a high-pass filter (so-named be¬ 
cause it lets high frequencies through) 
leaving an amplitude modulated wave¬ 
form with carrier frequency P, which 
is the same as the original high fre¬ 
quency tone. 

After being measured by the carrier 
level meter, Ml, the waveform is de¬ 
modulated and filtered, leaving a low 



Block diagram showing the method of measurement using an Inter¬ 
modulation test set. 



Figure 6 


Above is the test set for measuring intermodulation using an oscil¬ 
loscope and below is a suitable high pass filter for use in the above 

test set-up . 


.0047 .0047 .0047 .0047 



Figure 7 

to eliminate earth loops. The isolating 
network usually takes the form of a 
bridge network of resistors, as shown 
in figures 4, 5 and 6. 

The intermodulation distortion can 
be calculated by several methods, de¬ 
pending on the details of the test set¬ 
up and whether it involves a composite 
intermodulation test set, a wave analy¬ 
ser and/or an oscilloscope. Taking the 
wave analyser set-up first, as shown in 
figure 4, the sidebands of the higher 
frequency are measured individually 
and the distortion calculated, as follows: 


frequency waveform which represents 
the modulation. This is measured by 
meter M2, the reading representing the 
amplitude of the sidebands or extra, 
spurious frequencies which have been 
introduced by the amplifier. 

The intermodulation is then equal to: 

SIDEBANDS (M2) 

- X 100 

CARRIER (Ml) 

As with a figure of total harmonic 
distortion, one must know what the 
components of the intermodulation dis¬ 
tortion are, before an evaluation of 
how unpleasant the amplifier (or trans¬ 
ducer) is likely to sound. A given con¬ 
tent of first-order intermodulation dis¬ 
tortion (i.e. the first set of side-bands) 
will not sound as obiectionable as a 


,.. V(P+Q) !+ (P-Q) J + (P l-2Q) 2 + (P—2Q) ! + . . . . 

per cent I.M.D. = .—.—-- 

P 


x 100 


where (P±nQ) are the RMS values of 
the sidebands and P is the RMS value 
of the high frequency tone. 

Confusing the issue, however, the 
British standard for testing amplifiers, 
B.S. 3860:65 uses a different formula 
which results in a slightly larger 
numerical result: 


similar content of second order inter¬ 
modulation (taking the second set of 
sidebands into account). 

If an oscilloscope is used, it is con¬ 
nected to the output of the amplifier 
via a high pass filter so that the am¬ 
plitude-modulated waveform may be 
examined. 


per cent I.M.D. 


y[(P+Q) + (P-Q)] 2 + [(P+2Q) + (P-2Q)] 2 + 

P 


x 100 


JEMCO 

The reliable multimeters backed by 
dependable service since 1959. 



• Overload protected, shockproof. 

• Polarity Reversing Switch. 

• 4in Mirror Scale and Carrying 
Handle. 

• DC and AC Current to 10 amp. 

• Resistance to 200 meg, 5 ranges 
(50 meg. US-100). 

DC volt: 0.25, 1, 2.5, 10, 50, 250 
1000. 

AC volt: 2.5, 10, 50, 250, 1000. 

DC current: 50 UA, 1, 25, 500mA 
10 A. 

AC current: 10 A. 

US-100, 20.000 O/V .. .. $29.90 
US-105, 50.000 O/V . . . . $34.50 

Leather case. $4.60 

Including Sales Tax. 

LEVELMETER 200 uA 


li x 7/8” 



$3.10 


DIGIT COUNTERS 

For Tape Recorders. 



1.54 Pulley Revs, per count 


$3.00 


RECORDING AND PLAYBACK 
HEADS 



47 dB to 5Kc.$1.95 

• High quality: 57 dB to 10 

Kc. $4.60 

• (Limited stock), Erase Head $3.00 


DYNAMIC MICROPHONE 



Chrome finish with fork stand 

and lead. $4.15 

All prices including sales-tax. 

Available from leading merchants 
or distributors: 

raowA’piif.'im’ ’ '■ 

I 24 Bellevue Road, Bellevue Hill, 2023 | 
Tel. 36 4401. 

* Mail this coupon for information on ■ 
| Multimeters, Test Equipment, Panel- | 
^ meters, Audio Accessories, Radio Parts. ^ 

I NAME . | 

| ADDRESS . | 

|. Post Code . | 

* Attention Mr . EA970 * 
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FOR CLOSED CIRCUIT 
TELEVISION & 16 mm CAMERAS 


ZOOM LENS 
f 1.5 22.90mm 


'C' mount 
Focusing and iris 
Top Japanese Quality 

LONG FOCUS f 1.9 75mm 
LONG FOCUS fl.4 75mm 
TELEPHOTO f2.8 135mm 
ZOOM f 1.8 22-66mm ... 

ZOOM f 1.5 22.5-90mm .. 
ZOOM f2.5 I5-I45mm ... 
ZOOM fl.5 22.5-90mm a 
motorized and remote 

Send tor brochure showing 


Plus Tax 

WIDE ANGLE fl.9 12.5mm .. $38.45 

WIDE ANGLE fl.4 12.5mm . $61.50 

NORMAL ANGLE fl.9 25mm . $18.45 

NORMAL ANGLE fl.4 25mm . $28.10 

NORMAL ANGLE fl.4 25mm MACRO . $41.50 

LONG FOCUS fl.9 50mm . $29.20 

LONG FOCUS fl.4 50mm . $45.40 

Trade enquiries. At Tax free quotes 


J0B0 TANKS 
AND SPIRALS 


HALOGEN LIGHTING FOR 
PHOTOGRAPHIC & TV STUDIOS 


No. 160 — 35mm or 
2 X 127 or 2 x 

120.S7.64 

No. 1 SOD—2 x 35mm 
or 2 x 127 or 2 x 

120.$8.62 

No. 1 6 /1 60D--—1 6mm 
or 2 x 25mm or 2 x 
127 or 2 x 120 $8.62 
Reporter—5 x 35mm 
or 4 x 127 or 3 x 
120.$18.66 


■ No. 35 F— 

• Tank and 

Spiral. 

X, ^ 35mm. $7.37 

Davload— 
Automat 35 
mm. $15.33 
No. 16/35—2 x 16mm or 

35mm. $7.64 

No. 110—35mm (20) or 127 

or 120 $5.74 


MACBRO 
FLAT BED 


DOUBLE 

SIDE GLAZERS & STAINLESS 
STEEL SHEETS 

TOP QUALITY GLAZERS OF MODERN DESIGN 


B£am 55 deg. with 800 watt 
4-11/16” long lamp. One 
stop stronger than broad 
beam. Light and portable. 
Heat-Insulated handle. fully 
tlltable. Lamp head $29.95. 
Stand $21.75. Barn doors 
$13 90. G.E. lamp 250 hours 
$13.50, Jap. Ushio lamp 
$7.80. All prices plus tax. 

Send for special Brochure. 


A strong floodlight. 80 deg.. 1000 
watt, 7ln Philips Quartz Iodine Halogen 
lamp equivalent to 4 photofloods, lasts 
2.000 hours at 3.200 deg. K. Lamp 
head $37.25. Heavy duty stand $21.75. 
Lamp $10.50. Barn door $22.45. All 
prices plus Tax. 


Flatbed Glazers 
14” x 10” Double 
Sided $34.50 plus tax. 
20” x 16” Double 
Sided $54.55 plus tax. 


Glazing Sheets 14” x 
10” Stainless Steel 
$3.80. 

20” x 15” Stainless 
Steel. $5.83. 


CRONY 
T 1000 
ELECTRONIC RASH 


ACUFINE — For high resolution and finest 
grain. A maximum acutance. ultra fine grain 
film developer combining optimum quality wi:h 
the highest effective speeds currently available 
with single solution developers. For Instance 
ASA 125/FP3 Film is Indexed at ASA 250 
with Acufine development of 3’ 2 minutes at 70 
deg. temperature. 

PRICE: Quart $1.16. Gallon $4.12 (Post Free). 
DIAFINE (Two-bath): For Highest speeds and 
widest latitude. Usable over a wide tempera¬ 
ture range with one developing time for all 
ow films can now be developed simultaneously 
oping time. Produces greatest effective speeds 
e Index of 200 ASA for Ilford Pan F, normally 


• Ideal battery 
flash. 

• Low cost. 

• ONLY $13.95. 

• Flash factor on 
Kodachrome 28. 


• 30 Joules. 

• Works from 2 
Penllght cells. 

• Wide removable 
diffuser. 

• With case. 


WAGNERS 


R. H. WAGNER & SONS PTY. LTD. 
524 FLINDERS ST.. MELB. 3000 
WAGNER CAMERAS PTY. LTD. 

43 ELIZABETH ST., MELB., 
CHADSTONE SHOPPING CENTRE 

Also available from selected dealers 


62 3114 
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However, the usual amplitude 
modulation formulas applied to calcu¬ 
late the modulation depth of transmit¬ 
ters, etc., do not apply. This is be¬ 
cause these formulas are based on peak 
to peak values and sine-wave modula¬ 
tion. In the case of intermodulation 
the shape of the modulation envelope 
may be anything but sinusoidal. 

Accordingsly, Le Bel’s oscillographic 


more than 50 per cent intermodulation 
distortion. 

It will be apparent that Le Bel’s os¬ 
cillographic method enables inter¬ 
modulation distortion measurements to 
be made using standard test equipment 
as found in most laboratories. 

At one time, it was customary to at¬ 
tempt to define a fixed ratio between 
harmonic distortion and inter- 



z 

Above are two of the wave - ►= 
forms to be expected when 5 
measuring intermodulation 8 
using a CRO. Figure 8 (c) 1 
shows how the (< notch z 
depth ” is measured . At ^ 
right is a graph relating per g 
cent notch depth to per cent 
inter modulation. 



Figure 9 


PER CENT NOTCH DEPTH 


method is used. This was first describ¬ 
ed in the July, 1951, issue of “Audio 
Engineering” and is also outlined in 
“Radiotron Designer’s Handbook.” The 
test equipment set-up is as shown in 
figure 6, the procedure being as fol¬ 
lows: 

(a) Mix two tones via an isolating 
network to avoid self-intermodulation 
and feed the two-tone signal to the de¬ 
vice under test. 

(b) Feed the output signal through a 
high pass filter to remove the low fre¬ 
quency. A suitable low pass filter, for 
use with typical oscilloscopes having a 
high input impedance, is shown in 
figure 7. 

(c) Display the output of the filter on 
an oscilloscope which has its sweep fre¬ 
quency synchronised to the low fre¬ 
quency. If the high frequency is not 
modulated (i.e., zero inter modulation) 
the oscilloscope screen will show a 
smooth rectangle, as in figure 8a. If 
there is intermodulation, the rectangle 
will be marred by one or more notches 
as in figure 8b. 

There is a quantitative relationship 
between the number of notches and the 
intermodulation percentage. Each notch 
has a “notch depth” as defined in figure 
8c, which is expressed in per cent. The 
total per cent notch depth for a modu¬ 
lated waveform is found by adding the 
per cent notch depths of the notches at 
top and bottom of the waveform. A nor¬ 
mal push-pull amplifier will have a 
waveform with four notches per cycle 
of low frequency modulation, two at 
the top of the waveform and two at the 
bottom. 

The total per cent notch depth may 
add up to more than 100 per cent. 
While this may seem confusing at first 
glance, the graph in figure 9 should be 
used to convert “per cent notch depth” 
to intermodulation percentage. As can 
be seen from this graph, 200 per cent 
notch depth is equivalent to a little 



This graph shows the relation¬ 
ship between harmonic distor¬ 
tion and intermodulation in a 
typical amplifier. As can be 
seen , there is no fixed ratio 
between the two. 

modulation, However, as the graph in 
figure 10 indicates, there is no fixed 
ratio. The only statement which can be 
made is that the intermodulation will 
probably be higher than the harmonic 
distortion and that it tends to extremes 
(i.e., begins to increase rapidly with 
increasing power) sooner than har¬ 
monic distortion does, as full power 
is approached. If the overload point of 
amplifiers was defined in terms of the 
intermodulation curve instead of the 
harmonic distortion curve then all am¬ 
plifiers would have lower ratings. 

The reader should not be surprised 
if, by this time, the article has left him 
bewildered and distrustful of perform¬ 
ance figures. The reaction is entirely 
understandable because the measure¬ 


ment of distortion is not nearly as tidy 
and conclusive as firm figures might 
suggest. There is a significant order of 
ambiguity in the figures themselves and 
further ambiguity as to how they may 
relate to the quality of reproduction, as 
heard. 

But, bewilderment notwithstanding, 
let us summarise what has been cov¬ 
ered. We have defined the basic prob¬ 
lem of non-linearity and indicated the 
two inter-related forms of distortion 
which it produces — harmonic and 
intermodulation. Finally, we have out¬ 
lined the methods of measurement and 
the problems arising out of each 
method. 

In the measurement of harmonic dis¬ 
tortion we measure the harmonics 
added to the signal and express them 
as a percentage of the total signal. 
In the measurement of inter¬ 
modulation, we measure the sidebands 
of the higher frequency of a two-tone 
signal and express them as a percentage 
of the amplitude of the higher fre¬ 
quency. 

Because of the ambiguities surround¬ 
ing the figures and their evaluation, it 
is wise only to regard them as a broad 
guide in terms of their order of magni¬ 
tude. A closer comparison is only valid 
if a great deal of other information is 
available over and above the mere 
figures. 

To serve as a broad guide for the 
evaluation of amplifiers, one can make 
a general statement that, in a good am¬ 
plifier, total harmonic distortion should 
not be more than about 0.5 per cent at 
any power level and should consist of 
lower order harmonics, with little or no 
cross-over distortion. Intermodulation 
should not be more than about 2 per 
cent. 

To be sure, some amplifiers are 
credited with better figures than this 
and, other things being equal, it is lo¬ 
gical to prefer an amplifier with the 
lowest possible indicated distortion. 
However, one also has to be realistic 
and remember that the distortion level 
in signal sources and in loudspeakers is 
usually much higher than in present-day 
quality amplifiers and in listening tests, 
one may be reacting more to signal 
sources and loudspeaker systems rather 
than to the amplifier itself. 

The logical approach for the pros¬ 
pective purchaser therefore, is to seek 
an amplifier in the desired stvle and 
price class which offers distortion 
figures no higher than the general level 
indicated. If ore is available with 
figures much lower than this, so much 
the better, but don’t quibble about 
marginal differences. But figures not¬ 
withstanding, listen carefully to the 
proposed complete system over a full 
range of loudness levels and with a 
variety of program material. Good per¬ 
formance figures are reassuring but, in 
the ultimate, you have to listen with 
your ears! 

FOR FURTHER READING 
Towers. T. D., Electronic Laboratory 
Instrument Practice, 1967, Iliffe 
Books Ltd., London. 

Le Bel, C. J., “Measuring and Analys¬ 
ing Intermodulation,” in Audio En¬ 
gineering. Vol. 35, No. 7, July, 1951. 

Wedlock, B. D., and Roberge, J. K., 
Electronic Components and Mea¬ 
surements, 1969. Prentice-Hall. S 
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FORUM 



FM — can we afford a negative verdict? 

The Australian Broadcasting Control Board is preparing to 
hold an inquiry which will have a profound influence on the 
hi-fi scene in Australia for many years to come. Its job is 
to advise the Commonwealth Government as to whether it 
should or should not introduce FM broadcasting, in addition 
to the present medium-wave AM system. 

Conducted by the Editor 


Briefly, an FM broadcasting system 
would offer a number of advantages in¬ 
cluding: 

1. Improved audio quality, with 
stereo as an option. 

2. Greater freedom from atmo¬ 
spheric and electrical noise interfer¬ 
ence. 

3. Substantial freedom from inter¬ 
ference between stations. 

4. The ability to accommodate many 
more transmitters in both city and 
country areas. 

5. Better radio service to country 
listeners. 

6. Availability of channels, if need 
be, for educational and other special 
purposes. 

These advantages, and possibly 
others, add up to a pretty impressive 
list, about which there is little dispute. 
More than anything, the job of the 
board will be to sort out and evaluate 
the many social, commercial and finan¬ 
cial implications of any such extension 
to our broadcasting system. 

Not surprisingly, the aspect which is 
uppermost in the minds of most “Elec¬ 
tronics Australia” readers is that to do 
with high fidelity stereo broadcasting. 
Australian enthusiasts have their tapes 
and their discs, to be sure, but they are 
well aware that their counterparts in 
other countries have access to 

FM/Stereo broadcasting, which gives 
them an additional and very desirable 
source of program material. 

Over the years, a minority of readers 
have kept up a fairly constant agitation 
in the Press and in Parliament. Their 
approaches have variously been ig¬ 
nored, ridiculed or countered by heavy¬ 
weight official statements as to why 

FM could not or should not be consid¬ 
ered. However, the seeds of agitation 
have sprouted and a new inquiry is to 
be held. 

We have been asked what individ¬ 
uals can do to further the cause of high 
fidelity stereo broadcasting. 

Should they write to the Broa- 
casting Control Board? Should they 

write to their local member of Parlia¬ 
ment? To the Press? Should they 


organise meetings of interested people? 
Collect signatures on petitions? 

All these are legitimate courses open 
to individuals. In some cases the efforts 
may seem to be abortive but they will 
help to build an awareness that the 
Australian public is missing out on 
something desirable which it could 
have. 

And let’s face it. This awareness 
does need to be built up. The public as 
a whole accepts or rejects present-day 
radio for what it is, because it knows 
nothing different. 

FM? What the heck is FM? 

One of the encouraging things about 
the discussions we have had recently 
with readers who are crusading for FM 
(the word is not used in a derogatory 
sense) is that their approach is a lot 
more mature in toto, than once it was. 

• They are less inclined to think of 
FM purely as a synonym for beautiful 
music—their kind of music! 

• They no longer have exaggerated 
ideas of the number of people in the 
population who feel cheated because 
they don’t have an FM service. 

• They are thinking of FM on a 
broader basis, rather than in terms of a 
certain number of idle, imported FM 
tuners, and a few fragments of the for¬ 
mer VHF FM band. 

At various times in the past, we have 
been at pains to point out the futility 
of simply lamenting past events (even 
lamentable ones) or of trying to build a 
case on propositions which will not 
stand close examination. A proposition 
which can be shot to pieces easily, hin¬ 
ders rather than helps a cause. 

Indeed I think it would be very hard 
to “prove” the need for FM by simple 
statistics — if simple statistics means 
such things as a count of heads at pub¬ 
lic meetings or the number of signa¬ 
tures on petitions collected from door 
to door. As I have indicated, activities 
of this nature can help build an aware¬ 
ness, but they can hardly hope to prove 
the case. 

But neither can a lack of numerical 
support disprove it! 


We would hope that the Control 
Board’s — and the Government’s 
approach to this whole question will 
not be on the basis of: 

Does FM have majority support? 

Can we afford it? 

Can we get along without it? 

While the public remains in igno¬ 
rance of the system and while other 
more publicised issues have priority, 
the answers will always be the same: 

No, it doesn’t have majority support. 
No we can’t afford it. 

Of course we can get along without 
it! 

It would be much more appropriate 
to seek an answer to the converse of 
the last question: 

Can we afford any longer to ignore 
the contribution which FM.can make 
to our way of life? 

In posing the question, we should 
acknowledge that a flat negative find¬ 
ing on this occasion will banish FM 
broadcasting from Australia for many 
years to come. Enthusiasts will indeed 
have to put up the shutters while they 
wait for a third inquiry — Heaven 
alone knows when! 

The simple fact is that huge numbers 
of people throughout the world have 
access to a high quality FM broadcast 
service, increasingly in stereo. Because 
of its innate quality, its freedom from 
spurious interference and its potential 
for extra channels, such a service lends 
itself to — and encourages — an ap¬ 
preciation of fine music and other 
forms of culture. It supplements the 
urge to own a corresponding library of 
tapes and discs and to share more 
frequently in the experience of original 
performances. 

Yes, we could get by without an 
FM/Stereo service but we would be 
that much poorer in the long term for 
the lack of it. 

How many times have we seen the 
surprise on the face of overseas visitors 
when they learn, for the first time x that 
we are served only by the old-fashioned 
AM system? That we eliminated what 
FM we had and, to date, have no plans 
to reinstate it. 

They are simply incredulous. 

Thank Heaven we have water laid 
on. Well, most of us do anyway. We’re 
not completely in the sticks. 

Then there are the country listeners, 
who haven’t got around to worrying 
too much about wide range reproduc¬ 
tion, let alone stereo. Why should they? 

What they would like for a start, is 
just plain radio signals free from atmo¬ 
spheric static and all the sizzling and 
crackling that is supplied along with 
their reticulated power. And I am not 
being carried away by rhetoric, here, 
having tried on many occasions to find 
just a little bit of diversion on the radio 
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at Huskisson, in the “never-never” 120 
miles south of Sydney and a much 
lesser distance from Wollongong. 

The Authorities have just announced 
that they have in mind to licence a sta¬ 
tion at Nowra. 

Bravo! That should meet the elemen¬ 
tal needs of Huskisson and even Mil- 
ton, provided the programs are to taste. 
But what about all the other areas 
where a like problem remains to be 
solved? For how much longer will the 
licensing authorities be able to find 
slots in the overcrowded AM band to 
accommodate new and much needed 
transmitters? And what about the min- 
orities who crave something other than 
the standard AM radio fare? 

Sure we can go on doing it for a 
while longer — while radio continues 
to confirm its role as a gabble box by 
day to complement the goggle box by 
night. 

But is this going to be the level of 
our thinking and planning for another 
decade? 

Then there’s the question of educa¬ 
tional and special-role transmissions, 
which some advanced communities 
have set up, presumably because they 
find them desirable. We can’t very well 
have them here because there’s no 
room for them within the tuning range 
of domestic receivers. 

But who needs education or high 
falutin music? Ned Kelly didn’t get 
much of either and he’s world famous! 

When the Broadcasting Control 
Board opens the inquiry, it might seem 
that FM broadcasting will be on trial. 

In a very real sense, it will be the 
other way around. 

The Board, the Government, the in¬ 
dustry will be in the box. At stake: The 
key to a whole new era in sound radio 
services. Not services for the tele¬ 
phone-talking gang, but for those seg¬ 
ments of our community who stand to 
gain — music lovers, rural listeners 
and those who derive pleasure from 
knowledge. 

It may be too much to hope for in¬ 
stant FM but, please, not another “no!” 

Last month, we had quite a deal to 
say about privacy of the individual in a 
world where more and more informa¬ 
tion is being rationalised and stored in 
computers. The point behind our 
remarks was that computers, in them¬ 
selves, were not a menace. The prob¬ 
lem rather is that they could conceiv¬ 
ably be misused with the same facility 
as they are used. 

It is simply another case where tech¬ 
nological development has highlighted 
human responsibility. 

Just after our issue had gone to 
press, we were interested to read a 
report in ‘The Australian Financial 
Review” (July 21, 1970) of opinion ex¬ 
pressed by a leading authority on elec¬ 
tronic data processing. The report is 
reproduced in the following para¬ 
graphs. 

Warning of what he called “pollution 
of privacy,” Honeywell’s vice-president 
and EDP divisional general manager 
Mr Robert P. Henderson, has proposed, 
in Washington, legislation to make 
personal information a property right 
as one part of a broad program 
designed to safeguard the privacy of 
individuals in a “data bank” society. 

“Enormous benefits” would come to 
society through the computer, Mr Hen¬ 
derson said, but they will bring dan- 


FRAME ANTENNA AS A HI-FI AID 


Dear Sir, 

1 refer to the article “Frame An¬ 
tenna for Medium-Wave DXing” in 
Electronics Australia for July, 1970. 

It is pleasing to see some publicity 
again being given to loop aerials and 
I would like to remind you that they 
can be an excellent aerial for hi-fi 
medium wave listening on local Stat¬ 
ions. This is because they are vertically 
polarised, respond to the magnetic and 
not the electric component of the rad¬ 
iated field, and because they are dir¬ 
ectional. 

The advantage of the first of these 
factors is self-evident because broad¬ 
cast stations transmit vertically polar¬ 
ised signals . The second factor is an 
advantage because, provided the loop 
is not intersected by or enclosed by 
power wiring, it gives considerable at- 
tentuation of man-made electrical 
noise. The third characteristic is use¬ 
ful because wanted and unwanted 
stations are often on different bearings 
and so can be separated by a direc¬ 
tional aerial. 

It should be noted that a loop has 
sharp nulls, but broad maxima, and is 
therefore suited for discriminating 
sharply against signals from a narrow 
directional arc, whilst accepting signals 
with little attentuation over a wide arc. 

Fortunately, my house (at West 
Ryde, N.S.W.) is aligned in roughly 
the correct direction, and so 1 am able 
to use a single turn loop, 9 feet by 
30 feet, in the ceiling space of my 
house. This points in the direction of 
the two national stations, and discrim¬ 
inates against the very close commer¬ 
cial stations in Homebush Bay. By this 
means the relative signals from all the 
local stations are brought to a fairly 
similar level. The size of the aerial re¬ 
sults in good pickup, and it delivers 
signals ranging from 70mV to 250mV 
on the local stations. 

As the aerial is above the house 
wiring, and uses a twin shielded lead 
to the receiver, there is negligible 
noise pickup resulting in a very good 
signal-to-noise ratio . Rough calcula¬ 
tions of the loop inductance and stray 
capacitance showed that it should be 
reSonant just above the broadcast 
band, so it is operated untuned, and 
connected directly to the normal aerial 
input terminals. Where signal levels 
were lower more careful matching and 
balancing would probably be required. 

1 intend sometime in the future to 
construct a smaller loop, possibly 
similar to that in the article, So that 
I can vary the loop orientation at 
will. This would allow DXing, but my 
main reason would be to attempt to 
null out interfering adjacent channel 
signals (i.e. 3AR interfering with 2FC) 
at night. In this case the interfering 


gerous side effects which must be pre¬ 
vented. 

The Honeywell executive is the latest 
voice to join those who are increasingly 
worried about security of personal 
information, and the legal and political 
questions involved, as computer 
systems used by banking, Government 
and utilities acquire larger and larger 
stores of information. 

ELECTRONICS Au 


signal is propagated by sky wave so 
it would probably be necessary to 
shield the top and . bottom of the loop, 
and tilt as well as rotate it, to obtain 
a deep null. 

If any readers are interested in ob¬ 
taining the best possible local broadcast 
reception 1 recommended they investi¬ 
gate carefully the possiblity of using 
a loop aerial. 

E.W. (West Ryde, N.S.W.) 

Cooma TV repeater 

The Editor, 

Electronics Australia. 

Dear Sir, 

An item on the National Television 
Translators Installation at Cooma was 
published on page 85 of your May 
1970 issue quoting details supplied by 
a Mr C. C. Maher. 

In the light of our correspondence 
earlier this year regarding the Post 
Office's role in providing and operating 
transmitting stations for the National 
Services you will understand my desire 
to correct some incorrect statements 
made by Mr Maher. 

A copy of a letter to Mr Maher on 
the subject is enclosed for your infor¬ 
mation. 

E. J. WILKINSON, 
(for Director-General). 

Mr C. C. Maher, 

Development Officer, 

Cooma Visitors Centre. 

Dear Sir, 

My attention has been drawn to an 
item published in Electronics Australia, 
May, 1970, page 85, which refers to 
the translator station for the National 
Television Service installed by the 
Post Office at Cooma. 

As you are quoted as the source of 
the information, 1 believe 1 should 
point out that certain details of the 
report are incorrect. 

The translator is operating with its 
input signal being provided from the 
corner-reflector receiving antenna sys¬ 
tem which was installed for the pur¬ 
pose and not, as suggested in the ar¬ 
ticle, from the domestic type receiving 
antenna erected on top of the tower. 

The domestic type antenna was in¬ 
stalled for some preliminary investiga¬ 
tions of the translator parent station 
signal and for later emergency use, 
but was not intended or needed to pro¬ 
vide the parent signal to the translator. 
The quality of signal available from 
this antenna is in fact much inferior 
to that from the operational receiving 
antenna. 

Yours faithfully, 
E. J. WILKINSON, 
for Director-General. 


Mr Henderson was the keynote 
speaker at a national symposium of the 
national archives and record service of 
the general services administration. 

He set the stage for a program to 
prevent “pollution of privacy” by pre¬ 
dicting that computers and their users 
will cause a “pyramiding of man’s 
knowledge and intellectual accom¬ 
plishment staggering to consider.” 

ralia, September, 1970 
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The eyes have it with AKAI's new portable video tape 
recorder, VT-100. But so do the ears as that unique, 
true-to-life, AKAI sound also brings you all the ex¬ 
citing actual-tone depth of whatever you choose to 
record. An exciting experience in itself, AKAI's 
amazingly new yet versatile VT-100 has demonstrated 
a wide-wide range of uses. 

More and more satisfied AKAI's VT-100 users have 
achieved successful results in areas as different as 
education and business. Teachers have supplemented 
instruction with AKAI's portable VTR because it is so 
handy to carry on field trips. 

AKAI's VT-100 produces sharp, bright, clear images 
with AKAI's video tape. There's just as much 
lifelike quality as in twice-as-large, ordinary y . t >* tape. 
AKAI's VTR has been praised by business leaders, 
people in sports, fashions and cosmetics, too. 

With AKAI's marvelous engineering device—the 
instant see-it-again, TV-type monitor with immediate 
stop mechanism—government and community recrea¬ 


tion training programs have also been significantly 
aided. Thousands of other uses are possible with the 

VT-100. 

Thanks to its modern engineering techniques, AKAI 
has its eye on the world with you in p v rfect focus. 

(£) AKAI's portable VT-100 is smaller than others and 
takes much less storage space. The VT-100 offers 
ultimate clarity with AKAI's exclusive y (* tape—half 
the size of ordinary )■£* tape but capable of 
producing images exactly as sharp and clear. Twin 
rotating heads (180° spacing). Twenty minutes 
non-stop use with 1,200 feet of tape. D.C. 12 
volts. A.C. 10* X 10.3* X 4.4* (255x263x112mm) 
dimensions. 

(g) Monitor shows subjects brightly, clearly,exactly- 
as-it-is on 3* screen 50 deflection. Dials for vertical 
and horizontal adjustment, brightness, contrast 
and volume will help you determine any possible 
changes in your taping technique. 


(§) Video camera with super-sensitive lens catches 
subjects in true-to-life depth with a circular target 
spot centered on image area to assist in accuracy. 
Zoom lens conveniently located. E-E system has 
manual 2-point change system. Changeable F-1.8 
and F-5.6, weighs 1.9 kg (4.1 pounds), including 
grip. Size 7.3*x3*x4.4* (187x75x113mm) body 
only. 

© Microphone captures all the sound you want 
because it's just above the lens. This handy location 
allows the VTR operator to speak, using his voice 
for narration or announcement purposes. 

(§) Charger resupplies battery for 40-minutes operation 
after 8-hour connection using AC adaptor. 


AKAI- 



Model VT-IOO 


AKAI AUSTRALIA PTY. LTD 
Montague Rd.. West End 
21 2561. SONNY COHEN 
mania. Tel: 2 5282. 


rv- LTD: 276 Castlereagh St.. Sydney. NS. W. Tel: 61 9881. 146 Burwoo d Rd.. Hawthorn. VICTORIA. Tel: 81 0S74. 399 
lM d V B ^^. an o’ rt 9 UE i! gS C r l D I , Tel: . i St. umey. S.A. Tel: 71 1162. 579 Murray St.. Perth. W.A. Tel: 

EN & SON: 20 Isa St.. Fyshwick. A.C-T. Tel: 9 1551. P & M Distributors Pty. Ltd., 87A Brisbane St.. Launceston. T as - 
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“The computer itself does not create 
any invasion of privacy,” said Hender¬ 
son. “The only new element in the cen¬ 
turies-old threat to privacy posed by 
surveillance and record-keeping is the 
computer’s fantastic efficiency.” 

The computer industry itself can do 
much to solve the new problems, he 
said in outlining the “heavy responsi¬ 
bility” of manufacturers. 

He said they can build safeguards 
into system design, such as limiting the 
persons who are allowed to enter 
information, classifying data and strin¬ 
gent limitations — through codes — 
on access to the stored information. 

He called on managers of computer 
systems to exercise “sensitive control” 
over the trustworthiness of operating 
personnel. 

“What goes into files is a manage¬ 
ment decision. Perhaps the question 
needs to be asked more frequently, ‘Is 
this information really necessary?” 

Henderson also suggested controls to 
limit the input of trivial information 
and limit the time personal data is 
stored “so that a youthful indiscretion 
wouldn’t haunt a man’s record for the 
rest of his life.” 

The speaker called for new legisla¬ 
tion to provide a citizen with the 
ability to challenge in Court the release 
of private data about him without his 
consent. 

He added: “If he is to have any con¬ 
trol, he must be aware that personal 
data is stored in a computer system, 
and have the right to examine it and 
challenge it. He must be able to know 
who has access to the information and 
to what outside agents it might be re¬ 
leased.” 

Henderson suggested that the legal 
protections available for property under 
present laws be extended to personal 
information, with criminal penalties for 
improper conduct in gathering, storing 
or releasing personal information. 

He also urged that the general public 
become involved in the privacy issue. 

“The weight of public opinion can 
do a great deal to influence construc¬ 
tive public policies, voluntary ethical 
codes among users of computer 
systems, and standards of practice 
among business, government agencies, 
labour unions, universities, research 
groups and various other organi¬ 
sations,” he said. 

Some constructive forces are at 
work, he said. The Russell Sage 
Foundation is funding several projects, 
including an in-depth study on data 
banks and personal privacy by the 
National Academy of Sciences, headed 
by Prof. Alan Westin. 

The Business Equipment Manufac¬ 
turers’ Association also has a new Com¬ 
mittee on Matters of Privacy and Se¬ 
curity that is seeking solutions to the 
problems. 

Henderson concluded: “We believe 
society has no choice but to use com¬ 
puter aids in relieving the tensions and 
solving the problems of our age. 

“We are thankful that our products 
now have the capacity to help achieve 
these beneficial results. And we see no 
reason why personal privacy and 
human dignity should be sacrificed in 
the process.” 

In the light of observations such 
as this, there seems to be little argu¬ 
ment against respect for personal 
privacy. But is majority opinion alone 
sufficient safeguard against loss of 
privacy by long-term erosion? 


Those cheap portables 

In the July issue, a reader raised 
the question as to how Australian de¬ 
partment stores could sell what are 
ostensibly imported transistor portable 
receivers for $8.95, when the import 
duty alone should be $10.00. Sales tax 
would have to be on top of that. 

A letter to hand from a reader in 
Oakleigh, Vic., adds a twist to the 
matter: 

Dear Sir, 

“I was interested to read your com¬ 
ments in Forum concerning the letter 
of R.K. (Launceston) who had pur¬ 
chased a 6-transistor radio in Mel¬ 
bourne for $8.95, despite duty, sales 
tax and profit. 

“R.K. will no doubt be astounded 
to learn that, in fact, he was ‘fleeced.’ 
These sets are readily available in Mel¬ 
bourne retail stores for $7,95. Bulk 
store and discount houses sell them 
even more cheaply. This, incidentally, 
includes a carrying case, earphones and 
battery. 

“Personally, I have no objection to 
the cheap prices but why should the 
trade prices for transistor radio parts 
be so relatively expensive? An average 
repair, say for a new volume control 
and a new loudspeaker costs approxi¬ 
mately $3.00 for the parts only. After 
one adds a reasonable margin for 
labour and profit, the end result is 
the loss of a customer. who stamps 
away muttering something to the ef¬ 
fect that he could have bought a new 
one for that repair charge.” 



“Ahem . ... it says PLEASE 
MOTIVATE ME” (From RCA 
“Electronic Age”) 


(Name and address supplied but 
withheld at the writer’s request.) 

One reaction to the letter from R. 
K. was that the receivers were part 
of an illegal shipment seized by the 
Customs authorities and subsequently 
auctioned — and obviously without 
too much competition. 

As we have already observed, an 
illegal shipment large enough to sup¬ 
port a major retailing exercise in at 
least two cities would have been some 
shipment. 

More to the point, however, we had 
a phone call during the month from 
a buyer of electrical goods for one of 
the large retail stores. He insisted that 
his name be not used and he was not 
necessarily connected with the stores 
who have been advertising the parti¬ 
cular sets. 

He said, simply: “The receivers are 


made in Melbourne.” 

He went on to say that he believed 
that only the cabinets and tuning cap¬ 
acitors were directly imported. The 
rest of the components were obtained 
in Australia, the receivers therefore 
not attracting the $10 import duty. 

If one extracts the sales tax from 
$7.95 and a profit component for the 
retailer, the production of the receivers 
for what is left must be a really stream¬ 
lined operation, considering the cost of 
labour and overheads in Australia. 

Still that’s the story. 

As for the second point in the cor¬ 
respondent’s letter, the cost of parts 
does indeed seem to be completely out 
of proportion, considering the cost of 
the complete receiver. Really, how¬ 
ever, the reason is not too hard to find. 

Take the loudspeaker, for example. 

A factory producing a run of port¬ 
able receivers would normally order a 
large number of a particular type of 
loudspeaker. These would be put 
through as a production run, with a 
minimum of overhead, crated in the 
most economical manner and deliver¬ 
ed wthout fuss, frills or literature 
above the actual sales documents. 

Treated as a spare part, a few of the 
same loudspeakers would need to be 
diverted from the production line, in¬ 
dividually packaged and labelled for 
future identification, then put into a 
bulk store and inventory system to 
await a possible future order. 

When and if orders do arrive, each 
single unit has to be individually dis¬ 
patched and charged through to the 
consumer — in this case the service¬ 
man. The fact that he may regard him¬ 
self as “in the trade” is of little con¬ 
sequence. It has cost a good deal to 
make that spare available and it may 
not be unrealistic to suggest that the 
cost of handling and documenting that 
one spare part may be every bit as 
high as that of handling and selling a 
complete receiver. 

But that is not the end of the story. 

In the factory, the job of installing 
and connecing up a loudspeaker may 
be a matter of moments to a person 
who does little else all day. To a ser¬ 
viceman, who has to go through the 
routine of finding the initial fault, ob¬ 
taining a replacement, fitting it into an 
unfamiliar chassis, completing the docu¬ 
ments relative to the job and complet¬ 
ing the deal with the customer, the 
job of replacement can be a very 
costly one. 

We have said something like this be¬ 
fore/ but it wont hurt to repeat it. If 
we accord a serviceman the right to, 
say, $80 a week for 40 hours work, 
plus a margin for holidays and sick 
leave, he may well have to recoup 
$4 per hour to clear $2. Let’s say that 
he spends an hour on the receiver from 
first receipt to final delivery; let’s say 
that the cost of the loudspeaker is what 
our correspondent suggests (and for the 
reasons we have outlined). Obviously 
the cost of the repair has approached 
the original purchase price of the re¬ 
ceiver. 

Silly? It certainly seems that way un¬ 
til you examine the reasons. 

Perhaps the viewpoint is what is 
wrong. 

We complain that the cost of re¬ 
pairs has “gone up” till it has ap¬ 
proached the original purchase price. 

It could be that we should be grate¬ 
ful that mass production has brought 
the first cost down until it is now 
comparable with the cost of repairs. Q 
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Out of this world — 

ahead and presents 


Leaps 






MUSIC 

as never before . . 


with 

The all new breed UHER HI-FI AMPLIFIER 

ftt i i ■■' ,i ■ ■'?'1 -t"irr. i. i-i r n f i r . '- i , 




UNIH 1 V »«I O 


CV140 


NOW — NEW LOW PRICE $4.95 Pre amplifiers $20 each 
Add — on Kit pre-amplifiers Die-cast moulded aluminium chassis. 
2 x 70 watt music power — 6 adjustable INPUT LEVEL controls 


SIX ADJUSTABLE INPUT LEVEL CONTROLS. 

To assure maximum performance from all Input sources, each Input 
can be Individually adjusted for peak performance via the V.U. 
Meter. 

Adjustment Is made to read O db., on the meter for each Input. 
INPUT SELECTOR CONTROL. 

Enables all Input sources to be left connected, and selected at will. 

PLUG IN TYPE PRE-AMPLIFIERS. 

Three types of pre-amplifiers are available as accessories. Designed 

Technical Specifications:— 

Frequency Response: 

20-20,000 cps. plus minus .1 db 
15-60,000 cps. to DIN 45.500 
Power Output: 

2 x 35W (continuous sinewave) 

2 x 70W music power 
Power Band Width: 

Kges equals 1% 20-30,000 Hz 


to plug Into the circuit as required to convert Input sockets 1-2-3. 
It Is possible with the aid of these additional accessories, to custom 
build the amplifier to individual requirements. 

Three microphones or three record players could be connected at 
the same time, or a combination of both. 

PRE-AMPLIFIER ACCESSORIES. 

EVM 312 For Magnetic Pick Up Systems. 

EVP 313 For Plezi-Electric Systems. 

VM 314 For Low Impedance Dynamic Microphones. 


Distortion: 

At 1000 Hz less than 0.2% 
Signal to noise ratio: 

Greater than 66 db at 50 mw 
Dimensions: 

410 x 250 x 82 mm 
Weight: 

7.2 KG 


COMBINE in ACTION AND SOUND 
with 

UHER —BANDRECORDERS 

with the new tape comparator drive system 

Stereo Home Studio — Royal Deluxe or Variocord 263 Stereo 
4000L — The most Successful Reporter Model 

4200/4400 Stereo — The world's smallest Hi-Fi Stereo Recorder 
1000 Pilot — The world's most advanced Lip-synch Recorder 


Distributors in all States, write 
for address of UHER agents 

ASK THE PROFESSIONALS AT 




PTY. 


5 McLaren St, North Sydney. Phone 92 4177. 
Please send details of your complete UHER program. 

Name. 

Address . 

.. P.C.. 


BE SURE USE 


UHER 


YOUR NEXT CHOICE 

Sole Australian 
Distributor 
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IS SOLDER ON THE WAY OUT? 


Although the subject of solderless joints has been covered 
in the pages of "Electronics Australia" on a number of 
occasions, we regularly receive letters from readers asking 
about the technique. The principles involved are outlined 
in this article, and some of the newest methods of making 
effective joints are also discussed. 


Soldering has a long and honourable 
history in the electronics industry 
where it has shown its worth as a 
versatile and reliable method of inter¬ 
connection between components and 
wiring. However, in the past decade, 
many established techniques in 
numerous fields have come under 
scrutiny, and nowhere has this been 
more evident than in the electronics 
industry. Despite its long history of 
proven service, soldering does have 
some disadvantages, particularly where 
hand soldering still has to be used, as 
distinct from the automated soldering 
process used in printed wiring board 
assembly. The principal disadvantages 
are that the process is relatively slow; 
and the ability of imperfect (“dry”) 
joints to pass through inspection points 
undetected. Poor mechanical strength is 
another factor, although this can be 
minimised by looping to form a basic 
mechanical joint before soldering. 

The solderless wrapped joint tech¬ 
nique has proved valuable for making 
strong reliable joints, and is very rapid 
in use. However, it is not so versatile 
as solder, and its use appears to be 
limited to point to point wiring; for 
example, in making the interconnec¬ 
tions between printed wiring boards, or 
between printed wiring boards and 
other parts of a set. The technique is 
simplicity itself — in fact, it sounds 
too easy to be true. The wire to be 
jointed is simply wrapped around a 
square-section pin under tension, by 
means of a small electrically driven 
rotating head tool. The resulting joint 
is smaller than a soldered one, but is 
said to be more secure, reliable and 
long lasting. 

The secret is the use of pins which 
are square or rectangular in section, 


with very sharp corners. When the 
wires are wrapped around the pins with 
a certain amount of tension, the sharp 
edges of the pins result in pressures on 
the wires of the order of 30,0001b/sq. 
in. This causes indentation of the pin 
and wire, and ruptures any film of 
tarnish on their surfaces to ensure a 
good metallic contact. The wrapping 
tool feeds the wire over a constant 
radius on the terminal pin, so that the 
tension applied to the wire during 
wrapping is constant and reproducible. 

A special form of wrapped joint has 
been developed for use where connec¬ 
tions have to be made between sub¬ 
units. This is called the “twin-wrapped” 
joint, and it requires a wrapping tool 
with two heads, and U links, so that 
the two joints are made simultaneously. 
Another variation is the “bound” joint, 
in which the wire to be connected is 
held against the treminal pin, and an¬ 
other completely separate piece of wire 
is wrapped around both the wire and 
the pin. 

With copper and its alloys, the 
formation of cuprous oxides on the 
surface of the metals under indoor 
conditions can be disregarded. By 
choosing materials which are close to 
each other in the galvanic scale, there 
is no risk of galvanic action. 

From the practical viewpoint, the 
speed with which joints of this kind 
can be made is a definite advantage 
when a large number of interconnec¬ 
tions have to be carried out in se¬ 
quence. The process does not produce 
wire clippings or solder particles, and 
inspection can be carried out visually. 
Since the effectiveness of the joint de¬ 
pends on the hoop stress, it can be 
checked by a simple “pull off” or 
stripping test. When a joint has to be 



A thermal compres¬ 
sion bonding mach¬ 
ine for attaching 
leads to microcircuit 
devices. (Picture by 
courtesy of Fairchild 
Australia Pty. Ltd.). 



A solderability tester, using the 

globule test technique described 

in the article , made by Multi¬ 
core Solders Ltd., of the U.K. 

replaced, the original wire can be 
simply unwrapped with pliers, and 
another wire used in its place, without 
the risk of heat damage which is pre¬ 
sent when soldered joints are used. 

Careful design of materials and 
wrapping tools is essential, but under 
correct conditions of terminal dimen¬ 
sions, corner sharpness, material selec¬ 
tion, and operation of the wrapping 
tool, solderless wrapped connections 
have been shown to be extremely re¬ 
liable and mechanically sound. Failure 
rates lower than 0.0000007 per cent in 
1,000 hours operation were recorded in 
a series of tests conducted on one 
occasion. 

Other tests have indicated a life ex¬ 
pectance of at last 40 years for pro¬ 
perly made wrapped connections. This 
figure is based on ideal conditions, and 
may be affected by the accuracy of the 
post dimensions. The main emphasis in 
the tests was on the effects of relaxa¬ 
tion and corrosion. The tests showed 
that as the hoop stress is relaxed by 
time and temperature, solid state dif¬ 
fusion occurs between the wire and the 
pin. The effects of this action is to 
maintain the mechanical strength and 
electrical conductivity of the connec¬ 
tion. 

From the foregoing, it should be ob¬ 
vious that wrapped connections are 
not going to oust soldering as the 
electronics industry’s major method of 
jointing, and solder will continue to be 
widely used. So far, there is no replace¬ 
ment in sight for the “dip solder” 
method used in the automated assembly 
of printed wiring boards. This system 
has a high degree of reliability, and 
continuing research has resulted in 
many improvements. 

Perhaps because of the threat of 
competition from other methods, soldei 
manufacturers have been very active in 
research in recent years. Non-corrosive 
fluxes complying strictly to rigid speci¬ 
fications, and having superior spreading 
action and activity, have been develop¬ 
ed. The availability of a wider range of 
fluxes allows a flux to be chosen 
which has a special suitability for a 
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New clip on easy-mount design cuts cartridge mounting 
time in half. First you mount the specially-designed retain¬ 
ing clip in the tone arm head—there's plenty of room for 
your fingers and screwdriver. Then you connect your leads 
and simply snap the cartridge into the retaining dip. 
Alignment is positive and precise. Stylus replacement is 
greatly simplified, too. 

CARTRIDGES WITH ELLIPTICAL STYLI R.R.P.* 


• VIS Type II for £-4 grams tracking 

• M9IE-EP for |-I4- grams tracking 

• M93E-EP for 1^-3 grams tracking 

• M7IEB-EP for 1^-3 grams tracking 

• M55E-EP for £-2 grams tracking 

• 44E-EP for IJ-4 grams tracking 

CARTRIDGES WITH SPHERICAL STYLI 

• VI5 Type 11-7 for J-l^ 

® M7I-6-EP for If3 

• M7IC-EP for 3-5 

• M73G-EP for M± 

• M44-5-EP for fl| 


grams tracking 87.50 
grams tracking 19.50 
grams tracking 18.00 
grams tracking 19.50 
grams tracking 18.90 
grams tracking 18.00 

* Recommended Retail Price 

NOTE: MODELS NOT LISTED HAVE BEEN DISCONTINUED 
For further information contact your Dealer or 


AUDIO ENGINEERS PTY. LI D 


342 KENT STREET, SYDNEY 


2000 . 


TELEPHONE 20 6731 


Range of Cartridges 

now available, covers all the 
requirements for record reproduction 

There's a Shure high-trackabili+y 
cartridge to suit every individual 
taste. The model of your choice is 
available from your dealer now. 

The new Shure M90 and M70 
series feature the latest 
"Snap-in" type mounting bracket 


particular application, leading to more 
reliable soldered joints. New alloys are 
being developed, such as one contain¬ 
ing a precisely measured percentage of 
copper, which is said to increase the 
life of copper bits by a factor of 10. 
Another development is a very thin, 
soft solder produced specifically for use 
with miniaturised components. This can 
be as fine as 34SWG, yet have several 
cores of flux. 

A solderability test device is now in 
use designed to reduce production 
costs of soldering and to provide in- 
increased reliability. The test, called 
“globule test,’* is a simple one, and is 
based on normal quality control proce¬ 
dures before electronic components are 
put into production. The aim of the 
test is to ascertain the soldering suit¬ 
ability of wire used in the manufacture 
of the components. Certain wire 
surfaces do not solder well, but it is 
virtually impossible to check this vis¬ 
ually. 

In the globule test, the termination 
wire of the component is lowered, after 
fluxing, horizontally onto a molten glo¬ 
bule of solder, thereby dividing the glo¬ 
bule into two parts. The time taken by 
the two separate parts of the globule to 
flow around the surface of the wire 
and unite into one drop is an inverse 
measure of the solderabilitv of the 
wire. The technique can be used to de¬ 
termine whether a line of components 
can be used in circuit construction, or 
to test specimens before deciding on 
the use of a particular type of wire in 
component manufacture. 

Yet although solder is holding its 
own in some fields, it is being success¬ 
fully challenged in others. Resistance 
crosswire welding has been in use for 
many vears as > an alternative to solder¬ 
ing where joints have to be made 
between components in close proximity. 
In such cases, there is the risk of dam¬ 
age to previously soldered ioints, as 
well as thermal shock to components. 
Also used in electronic production are 
spot, butt and projecting welding. 

A more recent development is paral¬ 
lel gap joining, a process designed to 
allow connection of overlapping mem¬ 
bers where access is possible to only 
one side. A typical case would be the 
attachment of flat-packs to printed 
wiring boards. In this technique, two 
electrodes rest on the top side of the 
lead material and hold it in place on 
the circuit track. The joint is formed 
by resistance heating, resulting from 
current flow through the materials to 
be joined. 

Other techniques developed for 
microcircuit construction are thermal 
compression bonding and ultrasonic 
welding. Both are used -for making the 
fine wire connection to the micro cir¬ 
cuits. Thermal compression bonding 
consists simply of pressing the metal 
lead wire, usually gold, into contact 
with the substrate, while both are 
maintained at a high temperature. The 
disadvantage of the system is that only 
soft materials can be used, and the 
'bond is weak. 

Ultrasonic welding is a solid phase 
welding process which requires 
mechanical vibration, usually generated 
by an AC powered linear transducer. 
The two workpieces are clamped to an 
anvil by a static force, and the vibra¬ 
tion causes sufficient friction to remove 
oxides and other contaminants. The re¬ 
sulting clean surfaces, forced together 
by the clamping force, weld under the 
influence of adhesion forces. gg 
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On car radios and electrical systems 

When a car radio misbehaves, do you blame the set or the 
car? While it is usually the set which is at fault, certain 
forms of interference can be a warning that trouble has 
occurred in the electrical system; trouble which could have 
serious consequences if allowed to continue. 


Some months ago (December, 1969) 
I made a brief comment about a dis¬ 
posals radio telephone unit which my 
amateur friend had acquired, and 
which he planned to convert to the 6 
metre amateur band and install in his 
car. On that occasion the crux of my 
comment was that he discovered a dry 
joint in a vital part of the set during 
the process of conversion; a fault which 
must have been present since the set 
was new. Together, we speculated on 
just how much trouble a fault of this 
nature could conceivably have caused 
during the lifetime of this piece of 
equipment. 

And, as if that wasn’t enough, my 
friend subsequently reported that he 
had found two more such faults in the 
process of conversion and general over¬ 
haul. 

However, I reintroduce this piece of 
equipment, not because of any dry 
joint stories, but because of a com¬ 
pletely different problem which my 
friend subsequently encountered after 
the equipment had been installed. 

Since I see my friend only at odd 
intervals, the story came to me in short 
bursts; rather like a serial or “contin¬ 
uing story” — which I believe is the 
“in” phrase. I have done my best to 
piece everything together in. proper 
chronological order, remembering that 
I did not fully appreciate the possibility 
of a story until the final chapter had 
been told. However, this is more or less 
the sequence of events. 

Apparently all went well at first. The 
equipment was converted to the ap¬ 
proved amateur channel, tested on the 
air from the shack, then transferred to 
the car. Installation, although involving 
a fair amount of mechanical work, 
went smoothly enough and my col¬ 
league eventually realised his ambition 
to “go mobile.” 

Granted, parts of the installation 
were still temporary. The aerial, in par¬ 
ticular, left something to be desired. 
For one thing, it was only a con¬ 
ventional telescopic receiving aerial 
(second-hand, to boot) and, for 
another, it had to be mounted on the 
side of the car rather than in the 
centre. The first limitation could se¬ 
riously upset transmitter performance 
by reason of resistance between the 
telescopic sections, while the second 


produced anything but an omni-direc¬ 
tional pattern. 

Nevertheless the system worked, and 
during his summer holidays my friend 
made many contacts while on jaunts 
into the country, and had a lot of fun. 
One of the things he was particularly 
happy about was that the installation 
had never suffered any kind of inter¬ 
ference from the car’s electrical system, 
even though he had taken no pre¬ 
cautions against this. The car, as made, 
was equipped with the normal resistive 
ignition cables and this, together with 
the fact the set used FM, was appar¬ 
ently all that was needed to keep noise 
under control. 

This, then, was the happy scene until 
several weeks ago. Then disaster 
struck. While driving the car on a rou¬ 
tine shopping expedition one Saturday 
morning he was suddenly aware that 
signals from a fellow amateur were 
being badly chopped about by a rhyth¬ 
mic pulsing type interference. From its 
frequency, and the fact that it was 
present only when there was a carrier, 
he concluded that it was an aerial 



“What do you mean, there'll be a 
slight additional installation charge!” 
(PF Reporter.) 


fault; that the poor old telescopic aerial 
had finally “had it.” The pulsing he put 
down to the vibration of the aerial 
while the car was moving. 

The only snag was, when he stopped 
the car and tried to simulate this condi¬ 
tion by deliberately rocking the aerial, 
he was unable to do so. On the other 
hand, when the motor was running, 
whether the car was moving or parked, 
the trouble was evident. 

By this time my friend concluded 
that it was interference from the car’s 
electrical system; the problem was, 
what part. While consisting of discrete 
pulses, as one might expect from an ig¬ 
nition system, it did not sound exactly 
the same as this kind of interference. 
More importantly, the pulse rate did 
not vary significantly with engine 
speed. Nor did it sound in the least like 
generator hash, the only other likely 
cause of interference he could think of. 

Whatever it was, one thing was cer¬ 
tain. It rendered the system virtually 
useless, except when the car was sta¬ 
tionary. It was so vicious it literally 
chopped holes in the signal. If it didn’t 
actually render them unreadable, it was 
so distressing to listen to that it had 
much the same effect. Nor did it 
appear to respond in the normal way to 
signal strength. Whereas most forms of 
interference can be swamped by a 
sufficiently powerful signal, this one 
could not. In fact, my friend had the 
distinct impression that interference be¬ 
came worse as the signal strength in¬ 
creased. 

Discussions with fellow amateurs 
didn’t seem to help, nobody apparently 
having experienced anything quite like 
it before. One, to whom he was able to 
demonstrate the trouble, felt convinced 
that it was basically a receiver prob¬ 
lem: more particularly a maladjusted 
discriminator. My friend was not really 
convinced. For one thing it had hap¬ 
pened too suddenly. For another, the 
actual source of trouble had yet to be 
explained. 

Nevertheless, he was ready to clutch 
at any straw. Out came the set onto the 
bench, the generator was fired up, and 
the complete IF system was aligned. 
This was no mean feat in itself for the 
alignment procedure called for a 
special technique. The IF windings 
were deliberately overcoupled to pro¬ 
vide the necessary bandwidth and each 
winding had to be damped with a shunt 
resistor while its mate was adjusted. 
While simple enough in concept, it was 
a tedious job in practice, due to the 
compact layout of the set. 

Imagine his feelings when, having re¬ 
installed the set in the car, it behaved 
exactly as before. So, out it came 
again, onto the bench, and my friend 
went over it with a fine tooth comb. 
Since the trouble was present only 
when a signal was being received, he 
concluded that it was some kind of 
cross-modulation function; something 
that might be caused by incorrect os¬ 
cillator injection, incorrect bias, or any 
fault causing a stage to be grossly non¬ 
linear. Alas, he could find nothing. 

To make matters worse, the trouble 
was not even consistent. Sometimes it 
seemed to vanish altogether, often rais¬ 
ing false hopes should this happen 
following one or other of his attempts 
to cure it. Then it would re-appear, 
quite spontaneously, and dash his hopes 
once more. 
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The 

pocket priced 
sound maker 


monarch 




The Monarch SA-400 is a deluxe integrated solid 
state stereo amplifier with luxurious walnut veneer 
cover. Flexible and compact, it has an 
ample power output of 10 Watts 
continuous per channel to 
the speakers. Includes 
Phono (both magnetic and 
ceramic), Tuner and 
Auxiliary Input, Tape-In and 
Tape-Out for tape record¬ 
ing, playback or monitoring. 


The Monarch 


SA500/W amplifier — a deluxe solid state 

unit. Versatile and compact, it 
provides an 

ample output of 34 watts 
continuous power, to the 
speakers. Includes Phono, 
Tuner and Auxiliary Input 
and Tape-Out for tape 
recording. Smoothly styled in 
a handsome walnut veneer 
cover. Careful selection of 
high-quality components 
in these amplifiers ensures 
e Monarch tradition of fine quality. 


MONARCH 500/W $129 

FACILITIES R.R.P. 

Front Panel: Selector—Aux; Tuner; Phono; Mono-Stereo. 
Volume • Bass • Treble • Loudness • High Filter • Low 
Filter • Power • Phone Jack 

Rear Panel: Input—Mag; Ceramic; Tuner; Tape; Tape 
Output • Speaker Terminals • AC Output • AC Fuse • Speaker 
Fuse 

SPECIFICATIONS 

Output Power: 42 Watts Total Music Power (IHF) into 8 
ohms • 17i Watts RMS each channel into 8 ohms. 

Harmonic Distortion: Less than .9% 

Frequency Response: 20-20,000 Hz + 1 DB 
Channel Separation: Over 50 DB 
Hum and Noise: Over 55 DB 
Loudness: 50 Hz + 10 DB; 10,000 Ftz + 4 DB 
Tone Controls: Bass 50 Hz + 10 DB; —12 DB; 

Treble 10,000 Hz + 10 DB -12 DB 
Low Filter: 50 Hz —10 DB 
High Filter: 10,000 Hz -10 DB 

Input Sensitivity: Mag. 3MV at IKHZ. Tuner 150MV at IKHZ. 
X'tal 150MV at IKHZ. Aux. 150MV at IKHZ. 

Power Supply: 240 Volt A.C. 

Dimensions: D — 10", W — 14?", H — 5". 


MONARCH S.A.400 $105 

FACILITIES R.R.P. 

Front Panel: Selector—Aux; Tuner; X'tal; Phono • Volume 

• Balance • Treble • Bass • Loudness • Mode-Stereo • Mono 

• Tape Monitor • Power • Phone Jack • High Filter 

Rear Panel: Input—Mag; X'tal; Tuner; Aux ; Tape-Input; Tape- 
Output • Speaker Terminal • AC Output • AC Fuse • Speaker 
Fuses. 

SPECIFICATIONS 

Output Power: 28 Watts Total Music Power (IHF) into 8 
ohms • 10 Watts RMS each channel into 8 ohms. 

Harmonic Distortion: Less than \% 

Frequency Response: 30-20,000 Hz 

Channel Separation: Over 50 DB 

Hum and Noise: Over 60 DB 

Loudness: 50 Hz + 10 DB; 10,000 Hz + 4 DB 

Tone Control: Bass 50 Hz + 12 DB -12 DB; Treble 10 000 

ftz + 12 DB -12 DB 

Scratch Filter: 10,000 Hz — 10 DB 

Input Sensitivity: Mag 3MV at IKHZ. Tuner 150MV at IKHZ. 

Aux 150MV at IKHZ. X'tal 150MV at IKHZ 
Power Supply: 240 Volt A.C. 

Dimensions: D — 9i", H — 3!", W — 13J". 


Australian Distributors: 


W.C. Wedderspoon 


SHOWROOM: 193 CLARENCE STREET, SYDNEY. 29-6681 
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Finally, in a desperate attempt to 
pinpoint the cause once and for all, he 
adopted a quite different approach. 
Early one Saturday morning, when 
there was little chance of the channel 
being used, he fired up his own base 
transmitter on the same frequency, but 
working into a dummy load, put it on 
the air, then dashed out to the car and 
started the engine. 

Even with a dummy load at the 
transmitter, the signal was quite strong 
at only 30 or 40ft, but the interference 
was very obvious. Out of curiosity, he 
connected the regular aerial to the 
transmitter for a few minutes, and 
checked again. Even with such a 
“blotto” signal as this, the interference 
was just as objectionable as ever; 
which gives some idea of just how 
serious it was. 

Reverting to the dummy aerial mode 
my friend set about the job in earnest. 
With the benefit of a constant, un¬ 
modulated signal, and virtually unlimit¬ 
ed time, he was able to make much 
more careful observations than on any 
previous occasion. The first thing that 
he noticed was that the noise vanished 
when the engine was idling, but re¬ 
commenced as it was speeded up 
slightly; at about the same time, in 
fact, as the generator warning light 
went out. 

Suddenly the penny dropped. Of 
course; it was the voltage regulator. Or, 
more precisely, the vibrating contacts 
in the generator field circuit which are 
used to control the battery charge rate 
according to its condition. Which 
explained a lot of things. It explained 
why the trouble sometimes vanished, 
presumably when the battery condition 
was such that the contacts remained 
closed, or opened so infrequently that 
the effect was negligible. It explained 
why the pulse rate was not affected by 
engine speed, it being dictated primar¬ 
ily by the battery condition. 

But it also left a number of things 
unexplained, in particular why the 
effect had appeared so suddenly after 
an initial period of complete silence. 
Had something failed in the voltage 
regulator? If so, what? As far as he 
could tell it was functioning normally 
even though, without an amp meter in 
the system, it was impossible to be 
sure. In any case, voltage regulators 
were not my friend’s strong point. He 
had a rough idea of the theory behind 
them, but had virtually no experience 
to back it up. What was more, he 
didn’t even possess a manual in which 
significant information might be found. 

He decided to simply remove the 
cover, check for obvious signs of dis¬ 
tress, then leave a more detailed exam¬ 
ination until he could borrow a manual 
or obtain some expert advice. But even 
this simple check was to be denied him. 
A closer examination revealed that the 
cover was rivetted on. Of course it 
could be drilled off, but this would 
mean removing the entire regulator. 
With the car needed for several impor¬ 
tant trips over the weekend, he decided 
not to risk it. It would have to wait 
until next weekend. 

The only gesture he could make in 
the meantime was to try by-passing the 
field terminal to chassis. For this he 
used a .002uF mica capacitor and a 4 
ohm resistor in series; an approved net¬ 
work designed to provide a useful order 
of suppression without risk of damage 
to the regulator points. Use of a 


larger capacitor, or omission of the 
resistor will quickly destroy these. Alas, 
it had no effect. 

During the following week he circu¬ 
lated his friends and fellow workers for 
a suitable manual and/or advice. And 
at long last it seemed that he was get¬ 
ting somewhere. First one, then a sec¬ 
ond, came up with the same suggestion. 
In this particular regulator there was a 
resistor which had a habit of going open 
circuit. Neither of his advisers could be 
sure what effect this would have on 
radio reception, but they did know that 
it was most undesirable as far as the 
car’s electrical system was concerned. 
One of them even went so far as to 
suggest that it could wreck the gener¬ 
ator. So now he had two problems; one 
in his car and one in the radio. 

Such are the penalties of this tech¬ 
nological age. 

Later, at his local service station, he 
was able to borrow an appropriate 
manual. Also, when he told the 
mechanic what he suspected had hap¬ 
pened, this gentleman volunteered the 
information that, “. . . when that re¬ 
sistor fails, it plays the very devil with 
car radios.” Which was music indeed to 
my friend’s ear. However, all he could 
do for the moment was to take the 
manual home and brush up on voltage 
regulators. The final check would have 
to wait until the weekend. 

I must confess that when my friend 
first raised this matter with me I had to 
do some head-scratching when he start¬ 
ed to discuss the finer points of voltage 
regulators. Since I imagine that many 
of my readers would be in a similar 
position, this might be a good time for 
a quick refresher course. 

In fact, the so-called voltage regu¬ 
lator performs three functions; the cut¬ 
out function, which is to disconnect the 
generator from the battery when the 
output from the generator falls below 
the battery voltage; the current regu¬ 
lator function, which is to prevent the 
generator from charging at too high a 
rate for its own safety in the event of a 
flat battery; and the voltage regulator 
function, which is to reduce the charge 
rate as the battery approaches full 
charge. 

The voltage regulator is a relay-like 
mechanism, consisting of a coil, an ar¬ 
mature, and a set of contacts. The coil 
is connected across the battery and 
senses the battery’s condition by reason 
of the voltage developed across it by 
the generator. The armature is held 
under a precise amount of spring ten¬ 
sion such that, when the battery voltage 
reaches a certain figure, the armature is 
attracted towards the core of the coil. 
In doing so it opens a pair of normally 
closed contacts. 

It is the role of these contacts which 
is all-important. Their job, when they 
open, is to reduce the rate of charge, 
but they must do this by some method 
which does not impose too great a de¬ 
mand on their current-carrying and 
switching capability. For example, 
while one could conceivably connect 
them directly in the generator line to 
the battery, the task of controlling cur¬ 
rent of this order would wreck them in 
short order. 

This problem is overcome by putting 
the contacts in the field circuit where, 
by switching a relatively small current, 
they can control a very much larger 
current in the generator output. Fairly 
obviously, if these contacts are made to 


open the field circuit when a certain 
voltage situation exists across the bat¬ 
tery, this very act will result in that 
voltage condition no longer applying; 
as’ the output from the generator falls, 
so does the battery voltage. And, as the 
battery voltage falls, so the armature 
can no longer be held by the coil, is 
released, and the points close again. 
Then up goes the battery voltage, in 
comes the armature . . . and so on. 

The end result is that the armature 
vibrates, very much in the manner of a 
buzzer mechanism, alternately opening 
and closing the field circuit. At least, 
that is a simplified version of the pro¬ 
cess. More precisely, the contacts do 
not simply open and close the field cir¬ 
cuit. Instead they introduce a resistor 
into the circuit, so that the field current 
is reduced rather than removed. In 
fact, the resistor is connected across 
the contacts, and is simply shorted out 
when they close. 

The inclusion of the resistor does not 
modify any of the actions so far 
described, but it does avoid the very 
sudden drop in field current which 
would otherwise occur; a drop which, 
in the highly inductive field circuit, 
could produce very severe voltage 
spikes, probably running to several 
hundred volts and creating a severe 
risk of punctured insulation in the field 
winding. This, apparently, was what 
my friend’s workmates meant when 
they spoke of a wrecked generator. 

Some more elaborate regulators 
carry the field control one stage fur¬ 
ther. In this case the contacts are a 
change-over configuration. The first 
part of the control is as before, but 
provision is made for a more severe 
control action should the output of the 
generator rise still further, as when the 
vehicle is travelling at high speed. 
When this happens the armature is at¬ 
tracted still closer to the core, closing 
the rear set of contacts and shorting 
out the field completely. The armature 
then vibrates against this rear set of 
contacts. 

Although the field current is reduced 
to zero by this second function, this 
represents only a small drop from the 
previous midway position, and thus 
does not introduce any serious voltage 
spikes. 

And the fault in my friend’s regu¬ 
lator? If you haven’t already guessed, it 
was this resistor in the field circuit 
which his workmates suggested had 
gone open circuit, it being assumed 
that the voltage spikes which this 
condition would create were 
responsible for the radio interference. 
One of the workmates had already 
been through the exercise — though 
without a radio being involved — and 
was able to nominate the value of the 
resistor (about 4 ohms) and the size 
and make which he had used as a 
replacement in his own car, which was 
the same make and model as my 
friend’s. 

Thus it was that a pair of noticeably 
shaky hands removed the voltage regu¬ 
lator from a car the following Saturday 
morning, turned it over (the resistor 
was on the underside) and examined 
the resistor. One glance was enough; 
the resistor had obviously “had it.” 

Nor was this really surprising, 
according to my friend. As he 
described it the resistor was one of the 
flimsiest he had ever encountered even 
in the radio game, and certainly noth- 
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Interesting Thyristor Circuits 

The interesting thyristor circuits reproduced below appeared recently 
in “Components Review,” published by Standard Telephones and 
Cables Pty. Ltd, The upper circuit is for a Triac dimmer unit 
designed to control a 20W fluorescent lamp, while the lower circuit 
is for an AC pulse generator with variable frequency and duty cycle. 


ing like as robust as one would expect 
an automotive component to be. It was 
made from quite fine wire — about 36- 
gauge — on an “X” shaped former, 
making it virtually an “air wound” coil. 
This was doubtless designed to assist 
heat dissipation, something which it 
certainly needed, judging by subsequent 
experiments. 

As my friend found it the wire was 
badly corroded. In fact, this appeared 
to be the cause of failure, the wire 
being broken in several places. His 
opinion is that the wire must run close 
to red heat in some modes of operation 
and this, combined with the fumes en¬ 
countered in an engine compartment, 
and the vibration normal to such an 
environment, can only result in pre¬ 
mature failure of such a fine wire. 

In short, my friend considered the 
whole design extremely poor, particu¬ 
larly when one considers what is at 
stake when the resistor fails. Unless the 
owner is fortunate enough to have a 
radio in his car there is nothing to in¬ 
dicate that anything is wrong. No 
warning lights appear on the dash, the 
battery continues to function more or 
less normally, and there are no obvious 
signs of distress anywhere else in the 
system. At least not until the generator 
fails due to punctured insulation — 
which, to put it mildly, is a bit late in 
the day. 

Being forewarned of what was likely 
to be needed, my friend had armed 
himself with a suitable replacement. 
Being unable to purchase a 4 ohm resis¬ 
tor in the wattage rating he required, 
he settled for two 8.2 ohm units, which 
he connected in parallel. Each was a 
square section, ceramic encased type 
with a rating of 7W. This was actually 
a higher rating than he had sought, but 
was all that was readily available. As it 
turned out, even this combination be¬ 
came noticeably hot, indicating that a 
fair amount of energy was being dis¬ 
sipated. 

No attempt was made to remove the 
existing resistor, which would have ris¬ 
ked wrecking the assembly. Instead, the 
new resistors were simply located 
beneath it and wired to the appropriate 
points on the unit. By reason of their 
shape they were easily commodated 
and sat snugly in position. 

When the repair was completed and 
the regulator fitted back in the car my 
friend fired up his base transmitter 
again, put it on the air, and hurried out 
to the car. This time, when he started 
the engine, he was greeted by complete 
silence from the loudspeaker. 

A happy smile spread across his 
face. 

In fact, there was still some work 
to be done. Failure of the resistor 
had thrown a great strain on the regu¬ 
lator contacts. While still working after 
a fashion, they were really in a very 
bad way. So, having proved the point, 
my friend pulled the regulator out 
again and set about dressing the points 
and readjusting their spacing to give 
the required voltages and currents set 
down in the manual. 

This in itself was quite a big job, 
and one which I do not recommend 
for the inexperienced. Whether my 
friend was wise in tackling it I do not 
know. Personally, I think I would pre¬ 
fer to purchase a replacement regu¬ 
lator, properly set up and tested, then 
simply substitute a better quality resis¬ 
tor. 

However, that is a choice for the 
individual to make. □ 


Most simple phase-control AC dim¬ 
mer circuits which have been described 
are applicable only to incandescent 
lamps. While slightly more complex, of 
necessity, the Triac circuit shown 
below is capable of smoothly con¬ 
trolling a 20W fluorescent lamp, with a 
minimum of flicker. More than one 
lamp may be controlled if desired, by 
using a separate series inductor (CHI) 
and heater transformer (T2) for each. 

The Triac, type AC06DR, is fired 
by a 2SF656 SCR device, which is trig¬ 
gered in turn by a relaxation-oscillator 
pulse generator using unijunction 
2SH16. Power and line synchronisation 
for the triggering circuitry is provided 
by transformer T1 and an MB1 bridge 
rectifier, in conjunction with an RD11B 
zener diode. The 100K potentiometer 
in the unijunction emitter circuit 
adjusts triggering phase, and hence 
lamp conduction angle and brightness. 

Transformer T2 (Ferguson RD1TP 
or equivalent) acts purely as a heater 


transformer for the lamp. The series 
R-C circuit across the Triac suppresses 
the switching transients generated in 
the series inductor CHI (Ferguson 
H120S or equivalent). 

The AC pulse generator shown in 
the lower circuit is intended for such 
applications as neon sign switching. It 
uses an SCR type 2SF200 with a 
bridge rectifier type MB4 for 8A RMS 
full-wave control. The SCR is triggered 
by a simple pulse generator circuit 
using unijunction Q1 (2SH16) and tran¬ 
sistors Q2 (TT750) and Q3 (TT752). 
The 560K pot adjusts the pulse repeti¬ 
tion rate, which here has a maximum 
value of about 5 pulses/second. The 5K 
pot in the -emitter of Q2 adjusts the 
duty cycle from 0-100#, quite indepen¬ 
dently of repetition rate. 

All devices shown in both circuits 
could be replaced by equivalent types 
if so desired, while in the second cir¬ 
cuit a larger SCR and bridge could be 
used for higher current loads. 
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Head Office: 341 Bridge Rd.. Richmond, 
Victoria. 3121. Tel. 423762 
Sydney Store: 257 Clarence St.. Sydney! 

N.S.W.. 2000 Tel. 29 4563. 
29 4564 


Supplement to Electronics Australia 

New from Scandinavia 


GUIDE 


ENCEL S the place for GRACE 
... if you want top 

quality at the right price 



G-840 

Multi-master tone arm. developed to meet the most 
exacting standards in the world. S-shaped arm, for 
torsional stability, is tapered to minimise resonances; 
precision gymbal bearings; two-part counter balance; 
integral oil damped hydraulic cueing control; low mass/ 
high strength/weight ratio . . . and many more superb 
features. Ask our sales consultants for data. 




F-8L CARTRIDGE 

Supplies superlative sound for the professional and 
amateur. High compliance and tracking lightness make 
it ideal for testing audio equipment. Complete distortion- 
free performance from the precisely polished, elliptical 
diamond stylus. Ask for copies of technical trade re¬ 
views. $39.50. (F-8C . . . $49.50.) 

GRACE IS GREAT 
— if you’re looking for the ultimate! 


Constructed on the “Long Throw” principle with neo¬ 
prene-suspended diaphragm. They have heavily dimen¬ 
sioned moving systems and have an upper cut-off 
frequency which is lower than the break-up frequency 
of the diaphragms. Thus the relatively expensive low- 
pass filter sections of the crossover networks can be 
eliminated. Sensitivity. 86 dB. 

A completely new construc¬ 
tion, with so-called “soft 
dome” diaphragm. To ob¬ 
tain high loading with extra¬ 
ordinary low distortion. In 
contrast to other tweeters it 
has a large diameter voice 
coil (IV2") wound with alu¬ 
minium wire. The new con¬ 
struction diaphragm with 
wide spherical dispersion 
ensures this tweeter a place 
in the top class. Sensitivity, 
91 dB. 
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ENCEL'S ALL-ROUND SERVICE 

gives you better buying on 


□ Magnificent choice of Akai models at Encel. □ Knowledgeable advice to help you 
with your selection. (All Encel advisers are either experienced audio engineers or 
hobbyists.) □ Superb service backing (Encel have one of the finest test laboratories in 
Australia, staffed by skilled electronic technicians). □ Encel pricing structure that 
means you won’t buy Akai for less anywhere in Australia. 



X-200-D 

This smartly designed, three motors, auto-reverse 
custom deck offers superb, 4 track hi-fi stereo/mono 
recording and playback. 3 speeds, 3 heads with wide 
cross-field frequency response; solid state pre-amplifier 
with two integrated circuits; sensing tape continuous 
reverse (auto.); tape speed equalizer, plus many more 
important features. 



X-330 

The multi-purpose "programme minder" stereo/mono 
tape recorder. Enables you to enjoy superb sound for 
24 hours in addition to selecting and repeating your 
favourite track ad infinitum. 4 track, 3 speed, 3 motor, 
4 heads unit and all the quality features you find in Akai. 


SEE THE COMPLETE RANGE of Akai models at Encel 
now, including the popular X-360 and X-4000D — also 
Akai mini portable. An excellent range of accessories is 
also available . . . Akai service at its best in Encel's 
fabulous tape recorder department. 


Ask us about trade-ins and terms that make buying even easier. 

Write or call for data sheets. We can serve you better if 
you specify exactly what you have in mind. Please tell 
us the model type, or price range, you’re interested in 




liO 



ELECTRONICS PTY. LTD. 


Head Office: 431 Bridge Rd., Richmond, Victoria. 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4584. 

Australia S Greatest Hi"Fi Centre □ Wholesalers □ Trade-ins accepted □ Terms 
□ Wholesalers □ Trade-ins accepted Ground ^ 2SM 8ui|dingi 


BUY RIGHT... FROM ENCEL 
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Write or call for data sheets and authoritative trade 
reviews (where available). But please specify the item 
you are interested in, to help us serve you better. 


Get ENCEL value on 
MICRO Tone Arms and Lifts 


You not only buy for less at Encel, but you get the sort 
of service HI-FI enthusiasts want. A service dedicated 
to providing you with the best possible equipment within 
your price range. And no-one is better-equipped to do 
this than Encel. Their range of brands in every price 
category is outstanding and, technically, they know 
about every item of equipment they stock. 



3 VALUE-PACKED 
I IJY MODELS WITH SUPERLATIVE 
PERFORMANCE AND POWER 



SQ507 

Not just another new model, but a great new experience 
for those seeking the ultimate. Our own staff, who are 
familiar with top-class units and the finest in audio, 
were staggered by the magnificent quality of the “Lux- 
man” 507. It boasts a power of 60 watts (R.M.S.) per 
channel, distortion so low as to be almost immeasur¬ 
able, all the famous Lux tone control facilities, together 
with elegant design and finest finish. All this for just 
$350. It’s the top of any range . . . don’t miss it. 




MA-77MK11 

Static Balance Tone Arm — high sensitivity arm with 
split and revolving counterweight for easy balancing 
adjustment. Anti-skating device eliminates inside-force 
distortion. Oil dampened arm lift incorporated. Encel 
price $44.50. 


VF-3100E 

Magnetic cartridge with elliptical diamond stylus (or 
VF-3100/5 with conical diamond stylus). Both track 
effectively at 1.5 gm. Stylii are replaceable. VF-3100 has 
established a new performance standard for lower 
priced magnetic cartridges. And Micro 3100/E is used 
in broadcasting stations throughout Australia in systems 
that meet Broadcasting Control standards. Encel price 
$24.50 (3100/5, $19.50; 2100/5, $14.50). 


MDP-3 Dust Bug 

Take good care of your discs with this simple, inexpen¬ 
sive, automatic record cleaner. Picks up dust and 
negates static as your discs revolve. Only $4.20. Ask 
also about the MSB-1 Shock Absorber for elimination of 
acoustical feed-back. No hi-fi enthusiasts should be 
without these. $12.50 per set. 


SQ77TW 

If you have $179 to spend you cannot do better than the 
77TW. “Hi-Fi Sound” said this — “Both design and con¬ 
struction reach very high standards of electronic en¬ 
gineering ... I have no hesitation at all in voting this 
one of the most worthy of amplifiers I have had the 
pleasure of testing. For the power it delivers and the 
way it is made it is well worth its price”. You get 30 
watts per channel, frequency response of 10-50,000 Hz 
and a full complement of controls, jacks and filter 
switches. 


SQ503 

At last! Here’s your answer if you seek a true hi-fidelity 
amplifier in the $250 price range! It has the same un¬ 
compromising performance features of the SQ505 and 
complete balance in circuiting design and styling . . . 
coupled with economy. R.M.S. power is 60 watts total 
into 8 ohm loads, or 40 watts total into 16 ohm loads. 
This model is so new that orders are just now beginning 
to arrive. Be among the first to try it! 
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Don’t miss out on Encel advantages 


when buying 



Sure, you can buy Sony lots of places. But when you’re 
buying a fine quality tape recorder it’s good to deal with 
people who know what they’re talking about . . . who 
can explain the performance differences between 
models . . . who can help you make the right choice . . 

who will back you with expert after-sales service . . . 
who, because sound is their world, will take an interest 
in you and give you helpful advice at any time without 
obligation. You won’t buy Sony for less anywhere else, 
so why miss out on all these Encel advantages! 




TC-630 

Stereo Tape Recorder 

Professional, full control tape deck with separate high 
performance speakers; 3 heads, 3 speeds, high preci¬ 
sion solid state circuitry, multiple inputs; 20 w. per 
channel, dynamic power outputs; mixing facilities . 
and many more outstanding value features. (Also avail¬ 
able as a tape deck TC-630D.) 


TC-110 

Battery/AC Cassette-Corder 

Ready to go — anywhere. Sony-O-Matic level control, 
built-in Electret Condenser Microphone, tape and alarm, 
lightweight, 2-track recorder with superb tonal quality. 
The most versatile of the cassette-corders (battery or 
AC), with extremely tough durability. 


TC-120 

Portable Cassette-Corder 

Perfected for people on the move ... the “swing 
balance” mechanism keeps sound quality stable while 
the unit is in motion. Incorporates the revolutionary 
built-in Sony Electret Condenser Microphone, Sony-O- 
Matic recording level control and unique tape and 
signal, remote control switch. Battery or AC operated. 


INCREDIBLE RANGE. Without a doubt, Australia’s 
largest range of HI-FI equipment, complete 
systems, components, p.a. and industrial music 
systems. 


HUGE SOUND LOUNGE. The largest in Australia 
— in fact one of the largest in the world. Superb 
demonstration facilities with the biggest range 
under one roof. 


KNOWLEDGEABLE STAFF. All Encel sales con¬ 
sultants are either audio engineers or hobbyists. 
They know what they’re talking about. 
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Let Encel explain the difference in 

5UGDEN 


Class A amplifiers 



Regular readers of Hi-Fi News, Hi-Fi Sound and Wireless 
World will be acquainted with the subject of Class A 
amplifiers. It’s a method of operation in which all the 
transistors (or valves) operate on linear portions of their 
transfer characteristics all the time, the circuits drawing 
constant mean current from the power supply irrespec¬ 
tive of signal. There’s even more to it than that, but what 
it mainly means is that, to many people, Class A simply 
sounds superior. The first Class A transistorised ampli¬ 
fier was designed by J. E. Sugden . . . the latest is the 
A-21, above. 



A-51 Stereophonic Power Amplifier and C-51 
Control Unit: 

Very few Class A amplifiers can command equal respect. 
Only A-51 has a distortion level so phenomenally low 
that, with its other features, it can be placed at the very 
head of an elite short list. The C-51 control unit is the 
only ancillary equipment worthy of being coupled with 
the A-51. Only then can the full potential be realised 
and the standard is defined only by the limitations of the 
associated transducers. 

Comprehensive and authoritative trade reviews and 
technical data for our range of equipment are available 
on request. Please specify the area you are interested in. 



ij 


At Encel, where they really know how to get the best 
out of stereo, the Lustre ST-510D Tone Arm and Lift is 
a favourite. It tracks down to less than 1 gm. . . . stylus 
pressure is automatically adjusted by counter balance 
. . . the head accepts any standard V2 " cartridge. A 
superbly-engineered arm, finished in satin chrome and 
anodised aluminium. $24.50. (ST-510, without lift . . . 
$19.50.) 


At your service ... 

ENCEL TEST LABORATORY 

This isn’t just a small servicing department . . . it’s a 
full-scale, scientifically-equipped laboratory, one of the 
finest in Australia. The testing and experimental work 
carried out in this laboratory has even helped manufac¬ 
turers innovate new ideas. Its main function, of course, 
is to help Encel customers with any problem they might 
have and to ensure they get the ultimate performance 
from their equipment. 

SERVICE IN SOUND 

Encel’s “Stereo City” offers outstanding service 
and unbeatable value in every kind of audio 
equipment, from sophisticated hi-fi, p.a. and in¬ 
dustrial music systems to the smallest com¬ 
ponents, spares and accessories. 

□ Encel prices are the lowest in Australia. 

□ Encel sales consultants are all audio experts or 
enthusiasts. 

□ Encel stock Australia’s largest range of world- 
renowned brands. 

□ Encel is audio, all audio, and nothing but audio. 

□ Encel fully guarantee all equipment. 

□ Encel accept trade-ins and arrange terms. 

□ Encel provide technical data on equipment. 

□ Encel have an excellent supply of authoritative 
reviews from trade journals. Available on 
request. 

□ Encel means everything in audio. 


STAX 

Do you want the finest speakers in the world for only 
$75? That’s obviously impossible, but you can have 
STAX electrostatic headphones, which many enthusiasts 
consider the ultimate. STAX are for discriminating 
people who can discern the difference between these 
and other fine headphones. Highest quality accessory 
equipment is vital because STAX mercilessly detects 
defects in standards. Trade in your old headphones (in 
good order) at the full price they would sell new at 
Encel ... to enjoy the pleasure and solitude of perfect 
sound, intimately, on STAX. 



AUSTRALIA’S LOWEST PRICES. Encel are BIG in sound — 
it’s their whole world. Because of their high volume selling 
they can achieve a pricing structure unbeatable throughout 
Australia. 



I 


ELECTRONICS PTY. LTD. 

Head Office: 431 Bridge Rd., Richmond, Victoria. 3121. Tel. 42 3762. 

Sydney Store-. Ground Floor. 2SM Building. 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
Australia’s Greatest Hi-Fi Centre □ Wholesalers □ Trade-ins accepted n Terms 
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Enjoy the experience of choosing your 
Goldring equipment at Encel, where 
you’re in a HI-FI world, talking to HI-FI 
people who understand your needs 
and can satisfy them completely. 


GOLDRING-LENCO GL75 transcription unit 
A beautifully-designed, integrated transcription motor 
unit and arm. Constant velocity 4-pole motor with 
conical shaft coupled to the underside of the turntable 
by a knife-edged idler (automatically disengaged by the 
on-off switch, which is fully click-suppressed and also 
operates a turntable brake). Speed continuously variable 
from 86-30 r.p.m. and from 18-15 r.p.m. Goldring-Lenco 
L75 transcription arm with knife-edge bearings, cali¬ 
brated stylus pressure adjustment, and ‘anti-skating’ 
bias compensation, which is lowered by a viscously 
damped lowering device. Get the full story on this 
superb unit from Encel now. 


G99 

Turntable Unit 

Designed as a sophisticated unit for advanced enthu¬ 
siasts who prefer to choose and mount a separate tone 
arm. The modern design incorporates many highly suc¬ 
cessful mechanical features such as infinitely variable 
speed adjustment and automatic disengagement of the 
idler wheel. The hardened steel centre spindle runs in a 
sintered bronze bush with a special thrust pad. The 
4-pole constant velocity motor limits changes in speed 
to less than 1% for up to 13% change in line voltage. 
A neon-lit stroboscope is built into the unit for very 
accurate speed settings. 

You pay less for quality at Encel, because we enjoy big 
volume sales and can keep our prices down to the 
lowest in Australia. Prices, data and authoritative reports 
from technical journals available on request. 


MODERN TEST LABORATORY. Magnificently- 
equipped test laboratory, staffed by skilled elec¬ 
tronic technicians, backs every Encel sale. 

MIX’N’MATCH FACILITIES. Ingenious switching 
equipment enables you to mix’n’match to get 
exactly the sound you’re seeking. 




ELECTRONICS PTY. LTD. 


Head Office: 431 Bridge Rd„ Richmond, Victoria. 3121. Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building. 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 

Australia’s Greatest Hi-Fi Centre □ Wholesalers □ Trade-ins accepted □ Terms 
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PROFESSIONALS 

PRF6 AUTOMATIC TURNTABLE 

We haven’t room to list the 20 outstanding features of 
this much-written-about turntable. It fully conforms to 
hi-fi specification DIN45500. A demonstration is worth 
a thousand words. And when you see our price you’ll 
be completely convinced. 


KNOWN FAR AND WIDE. Encel service is so out¬ 
standing its fame has spread far beyond Australia. 
Even people in distant Asia order audio equip¬ 
ment from Encel. 


SWEET AND LOW 

get all the data from Encel on this exciting 
new look in amplifiers... 


CAMBRIDGE 



New design concept. Wafer thin elegance. Clean, flat 
lines that blend superbly with modern decor. "Hi-Fi 
News” published a rave report on the P-40 20 w. per 
channel R.M.S.). Below is just an extract of that report. 
Get the full data from Encel, on request. 


R. Williamson, "Hi-Fi News” — ". . . the reaction of my 
family was immediate and unequivocal — very elegant 
and, yes, even beautiful. . . . The P-40 is sheer pleasure 
to use and, most unusual for this reviewer, I shall be 
sorry when the time comes to return it. Bravo, Cam¬ 
bridge Audio — you have restored some of my faith in 
the British audio industry”. 

MICRO 


CONNOISSEUR 



You’re in for a pleasant surprise . . . both In price and 
performance. Connoisseur doesn’t mess about — gives 
you quality without complication. Be sure to see the 
BD1 and BD2 turntables, they've won a lot of friends 
(ask for technical reviews). 

And see the Connoisseur Tone Arm that received a rave 
report in "HI-FI News”. It’s the SAU-2 with revolutionary 
gymbal mounting. At Encel you’ll find everything you 
could possible want in HI-FI and you’ll find it with the 
lowest possible price tag. 



At last! A 2-speed, belt-drive turntable complete with 
precision arm, auto cut-off, and oil damped lift/lower 
system — at a bargain price . . . $68.50. It’s your best 
buy belt-drive stereo unit! Look what else you get. 
4-pole synchronous motor; static balance type, tubular 
tone arm with revolving counterweight and stylus pres¬ 
sure ring; anti-skating device; plug-in head shell; 
feather touch speed selector. . . ask for a complete data 
sheet at Encel’s. 


Comprehensive and authoritative trade reviews and 
technical data for our range of equipment are available 
on request. Please specify the area you are interested in. 
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There’s so much to tell you about 
these outstanding Philips units. 

Call in now for the full story, 
because no one can explain them 
better than ENCEL. 


PHILIPS N4408 

Stereo reel-to-reel tape recorder tl , ... . . 

Another superb Philips unit with 3 speeds, 4 tracks . . . mixing parallel play, multiplay/ 
sound-on-sound, duoplay . . . separate bass, treble, volume, balance controls . . . full 6 watts 
output per channel fills the largest room (2x6 watts) . . . external stereo speaker . . . solid 
state amplifier. . . 2 VU meters . . . fully transistorised. 



PHILIPS N4500 

Hi-Fi International Stereo Tape Deck, 3-speed, 4-track 

Separate monitoring head, complete with independent 
equalising pre-amplifier, gives numerous combinations 
of mixing, multiplay, duoplay, echo and reverberation 
effects. The level and mixing slide controls, together 
with an exclusive automatic preselector stop and in¬ 
dependent VU meters, combine to make this an ex¬ 
tremely versatile and high performance piece of Hi-Fi 
equipment. 



PHILIPS 202 ELECTRONIC 

This is the magnificent result of a Philips program to 
achieve the most advanced unit, fully exploiting the 
possibilities of the present day electronic and mech¬ 
anical technology. Transistor circuits ensure the selec¬ 
tion, control and stabilisation of the turntable speed. 
Switching on and off is done silently through the inter¬ 
mediary of a bi-stable multivibrator. Automatic switch- 
off is by means of a photo-electronic circuit, that is, 
without any mechanical forces working on the pick-up 
arm. This automatic switch also permits the pick-up to 
be placed in any groove of the record no matter how 
close to the run-out groove, without premature tripping. 
Ask Encel for full details. 
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455KHz IF Alignment 
Oscillator 


Here is a handy little device for broadcast and short-wave 
receiver alignment. It generates a fixed 455KHz RF signal 
modulated at about 500Hz. It also generates a 500Hz 
square wave suitable for signal injection and rise time 
checks of audio equipment. 


by George Hughes 


A problem which many enthusiasts 
encounter is that, having completed 
building a broadcast or short-wave 
receiver, they have no equipment to 
provide accurate IF alignment. Very 
poor performance can result from lack 
of, or inaccurate alignment, but, on the 
other hand, the experimenter who 
makes only a few projects may hesitate 
to invest a lot of money, or time, in 
acquiring a full size service oscillator 
or signal generator. 

Alignment of IF systems is aimed at 
satisfying two requirements: (a) ensur¬ 
ing that all tuned circuits in the IF 
systems are tuned to the same fre¬ 
quency and (b) that the frequency to 
which they are tuned is the correct 
one. 

Failure to satisfy requirement (a) 
will result in degraded sensitivity and 
selectivity. Failure to satisfy (b) can re¬ 
sult in spurious heterodynes or whistles 
in certain localities, as well as failure 
of the tuning system to track accurate¬ 
ly with the dial calibrations, particular¬ 
ly in the centre of the dial. 

The simplest approach to receiver 
alignment is “'by ear.” Using broadcast 
signals at appropriate positions on the 
band, the various tuned circuits are 
adjusted to produce maximum output 
from the loudspeaker. While this ap¬ 
proach has the advantage of simplicity, 
will undoubtedly result in some 
improvement, and is thus justifiable 
when nothing better can be attempted, 
it leaves a lot to be desired. 

It cannot^ ensure that the IF system’s 
tuned circuits are tuned to a specific 
frequency, only that they are all tuned 
to approximately the same frequency. 
This is only approximate, because we 
are depending on the ear to tell us 
when the maximum signal level has 
been reached. The ear is notoriously in¬ 
sensitive to small changes in signal 
level (less than 3dB) so that each 
adjustment could conceivably be in 
error by, say, 2dB. If there are six 
adjustments to make there is room for 
a possible total error of 12dB — a very 
significant amount. While the error 
will usually be less than this in prac¬ 
tice, it may still be significant. 

The more usual approach calls for the 
use of an oscillator (or signal genera¬ 
tor) and an output meter. The generator 
should be capable of generating RF 
signals, suitably modulated, at the IF 


used by the receiver, at frequencies at 
each end of the broadcast band, and 
in similar positions on the short-wave 
band or bands, where these are fea¬ 
tured. 

In use, the generator is connected so 
as to feed signals into the appropriate 
part of the receiver, while the output 
meter is connected to the output circuit 
feeding the loudspeaker. The gener¬ 
ator is modulated with a steady tone — 
rather than music or speech as from a 
broadcast station — and this is regis¬ 
tered as a fixed level on the output 
meter. As various adjustments are opti¬ 
mised (peaked), the meter will swing up 
the scale to maximum reading, giving a 
far more accurate indication than can 
the ear. 

While most multimeters can serve as 
an output meter, it is the generator 
which most experimenters find hard 
to provide. Indeed, a generator to 
satisfy all the requirements we have 
just enumerated would be a relatively 
costly instrument. However, if we 
accept the compromise that the IF 
system is the one most needing adjust¬ 
ment by this method, and that the 
other adjustments can be made “by 
ear” without serious error, then a very 
much simpler and cheaper device will 
serve our purpose. 


More precisely, we can settle for a 
simple, low cost, single frequency os¬ 
cillator, preset to the popular 455KHz 
IF, and intended to do no more than 
provide alignment facilities for the IF 
channel. Such devices have been mar¬ 
keted in the past, and also described in 
this magazine, but the older designs 
were based on valves and LC circuits. 
In this form they suffered from certain 
limitations, many of which can be 
overcome using modem components. 

A very good alternative to the old 
LC circuit is a ceramic filter element. 
These have already been used in some 
of our receivers, and make a cheap and 
reliable oscillator when used in the 
feedback loop of a suitable HF am¬ 
plifier. They approach the stability of a 
crystal, and would be much more accu¬ 
rate than a preset LC circuit or even 
the conventional service oscillator, 
when one considers the problems 
of accurately setting a simple dial. 

Considering the comparative cost 
and the inherent stability, we feel sure 
that the alignment generator described 
here would be a worthwhile device to 
halve in one’s armory of gadgets. It will 
fill the need of an inexpensive but re¬ 
liable source of modulated 455KHz sig¬ 
nal suitable for IF alignment of broad¬ 
cast and short-wave receivers. 

To understand more fully the opera¬ 
tion of the ceramic filter as a resonant 
element in an oscillator, we refer those 
readers interested in the subject to two 



This inside photograph gives a general idea of the position of all 
components. Connect the common board foil to the case. 
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ALL LEADING BRANDS OF TAPE RECORDERS, HI-FI 
■ ■ EQUIPMENT, COMPONENT PARTS & ACCESSORIES 


NEAT VI5 Cartridgi 


NEAT 030 Arm with Lift 
NEAT G30 Bias Adjuster 


NEAT VI5E Cartridge 


Moderate Cost... 
Easily Yours. 


NEAT VI00 Cartridge . $33.95 

NEAT VI00E Cartridge .... $37.95 

NEAT V60 Cartridge . $20.65 

NEAT V60E Cartridge . $24.40 


NEAT V70 Cartridge . $11.25 

NEAT V70E Cartridge . $15.00 

NEAT V90 Cartridge . $8.50 



SOUNDMASTER SPEAKER KITS 

FASY ASSEMBLY, FULL INSTRUCTIONS SUPPLIED. 

MODEL SK82M: 

Designed for the HI-FI enthusiast who wants big Speaker performance but only 
has limited space available. Containing 1 x 8 in RS Woofer. 1 x 4in HF Tweeter 
and Crossover unit. Frequency Response 30-18000Hz. Power Handling 10 watts. 
Dimensions: 18in x 1 1 ’ain x 6 3 4 in. Price $22.50 

MODEL SK82: 

A free standing 2-way Speaker System with 
superb bass and silky smooth treble. The 
Frequency Response of 40-18000Hz is 
achieved by using 1 x 8 in Woofer and 1 
x 4ln HF Tweeter. Power Handling Capacity 
is 10 watts. Dimensions: 24’aln x 16ln x 

12 m. Price $29.50 


ACOUSTIC 

SPEAKER 

GRILLE 

CLOTH 

Cover up with the finest in Speaker Grille 
Cloths from the Sound House. Choose from 
over 70 exciting weaves. The professional 
finishing touch to any stereo system. 

Drop us a line . . . we'll forward you sample 
swatches of Sound House Speaker Grille 
Cloths and prices. 
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back issues, September and October, 
1969, where a full treatment of ceramic 
filters is given. 

We have based our design on the 
first circuit discussed in the October, 
1969. issue. One advantage of this 
arrangement, among others, is that ii 
has quite a high RF output; a useful 
feature where we may wish to pene¬ 
trate grossly mistuned circuits as may 
be encountered in a freshly constructed 
receiver. 

The circuit is also quite easy to 
modulate. The modulating tone is gen¬ 
erated by a free-running bistable multi¬ 
vibrator operating in the vicinity of 
500Hz. This also provides an audio 
signal source in addition to the RF 
source. It modulates the RF oscillator 
by varying the supply voltage fed from 
the junction of the two resistors form 
ing the collector load of one of the 
multivibrator transistors. The two 
resistors function as a voltage divider 
to control the depth of modulation. 

A convenient level control for the 
audio output can be provided by substi¬ 
tuting a potentiometer for a portion of 
the collector load resistor of TR2. Al¬ 
though it is permissible for direct cur¬ 
rent to flow through the element of the 
potentiometer, it is not good practice to 
allow it to flow from the element to 
the wiper contact. If it does, noise will 
be produced as the wiper is rotated and 
wear on the element will be increased. 
Such unwanted current could flow if 
the external circuit provided a DC 
path, so a blocking capacitor is con¬ 
nected in series with the wiper. Ex¬ 
ternal loading is limited by the series 
4.7K resistor. 

No problems should be encountered 
in housing the device. Any small metal 
box such as a throat tablet or tobacco 
tin would suffice, providing that there is 
sufficient space to house all the neces¬ 
sary components. We made a box from 
tinplate extracted from a large coffee 
tin. using a pair of tinsnips and a sol¬ 
dering iron. A metal housing must be 
used to prevent direct radiation from 
the multivibrator, as the harmonic con¬ 
tent generated by the fast-rise edges is 
sufficient to couple into the audio 
stages of a receiver. 

To facilitate mounting, the circuit 
board is soldered directly to the slider 
switch. The switch lugs are long 
enough to protrude through the circuit 
board before .soldering, and at the 
same time, allow sufficient height for 
installation of the tallest components. 
If BC148 Lockfit transistors are not 
used, the alternative types should be 
kept low enough on the cirouit board to 
prevent them fouling when the assem¬ 
bly is mounted. Metal encapsulated 
types almost invariably have the collec¬ 
tor connected to the envelope, and if 
these touch the inside of the metal 
case, the unit will not function. 

The whole assembly is then mounted 
in the box by the switch, along with 
the two phono connectors, the poten¬ 
tiometer, and the small 9-volt battery. 
The assembly of these components 
should be self-explanatory from the 
photographs of the device. To complete 
the shielding, the back cover can be 
spot soldered on opposite sides to en¬ 
sure electrical contact. 

The output connecting lead can be 
made from two pieces of ordinary 
hook-up wire soldered into a phono 
connector, and provided with two 
crocodile clips on the opposite ends. 


Avoid the use of screened or co-axial 
cable, as the extra capacitance will re¬ 
duce the available RF output, and 
degrade the rise time of the audio 
waveform from the multivibrator. 

The Minispot can be used to align 
the IF amplifier section of receivers 
equipped with 455KHz IFs, whether 


At the mixer input, coupling can be 
made through a twisted pair of in¬ 
sulated wires, the amount of wire and 
twisting controlling the capacity (and 
hence the RF level) between them. The 
RF level can be reduced by simply un¬ 
winding the twisted pair. 

In any alignment procedure, the pres¬ 



The circuit of the Minispot oscillator. Simplicity has been achieved 
by using a ceramic filter oscillator modulated by a multivibrator . 


valve or solid state, with or without a 
ferrite antenna. There are several 
established ways in which RF can be 
coupled into a receiver, and a very full 
treatment of alignment principles has 
been discussed at length in a previous 


PARTS LIST 


imiiiiiiiiiiiiimiiiimiiiiiiiiimiiiiiimii 


3 BC108, BC148, FT 108, AY 1101, 
or 2N3565 transistor. 

1 Murata type SFB455A ceramic 
filter. 

2 Phono sockets. 

I Phono plug to suit above. 

1 Printed board (Ref. 70/g7). 

1 MSP type 70 slider switch. 

1 9 volt battery, type 216. 

I Battery connector to suit battery. 
1 Suitable housing (see text). 

I Small knob. 

Wire, screws, crocodile clips, etc. 
Resistors: all i watt 10 p.c. 

1 500 ohm log. potentiometer. 

3 47K. 1 3.3K. 

1 1.5 K. 1 4.7K. 

I IK. 1 100K. 


Capacitors: 

1 0.22uF ceramic disc. 

2 0.047uF ceramic disc. 

1 0 luF ceramic disc. 

2 820pF Styroseal, 10 p.c. 

2 27pF NPO ceramic disc. 

iiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiimmiiiiiiiiiiimiitiiiiiiiiiiiiiiiiiiiiiiiiii 


issue of this magazine. Copies of this 
article can be obtained for 20c each 
(Aligning a Superhet Receiver; File No. 
8/C/10, Oct., 1964.) 

In the case of a valve receiver, the 
most common input point is the grid 
of the mixer valve. In the case of solid 
state receivers the base of the mixer, or 
mixer-oscillator, stage is the logical 
equivalent. When either of these 
arrangements are used, the tuning 
capacitor should be set for minimum 
capacitance to avoid any undue loading 
on the generator signal. 


ence of an AGC (Automatic Gain Con¬ 
trol) system presents a minor problem. 
Virtually all sets are fitted with AGC 
systems, the purpose being to maintain, 
as nearly as possible, a constant audio 
output regardless of whether the re¬ 
ceived signal is weak or strong. This 
they do very well (though not perfectly) 
but, fairly obviously, this action is un¬ 
desirable during alignment, since it 
tends to mask the effectiveness of each 
adjustment as it is made. 

Fortunately, most AGC systems are 
deliberately designed to have a thresh¬ 
old level below which they do not 
operate. (Delayed AGC.) This is to en¬ 
sure maximum sensitivity to weak sig¬ 
nals. We can take advantage of this 
during alignment, by deliberately keep¬ 
ing the input from the generator at the 
lowest possible level, at the same time 
keeping the gain of the receiver at the 
highest level. As various adjust- 



Car Radio Scoop 

ACTOD * Transistor 
■ WlY Car Radio 


FREIGHT- 
FREE 
Anywhere 
in 

Australia 


$ 59.95 




Powerful 8 translator 
model and comes com¬ 
plete with 5 section tele¬ 
scopic aerial and all 
mounting brackets. Large 
5in x 3in speaker. 


♦Money Order, Cheque or C.O.D. 

NICHOLS RADIO & TV 

91 Wellington Street, Launceston, 
Tasmania. 7250. 
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Introducing a dramatic 
breakthrough ,-jpJ 


BASF* 

low noise-high output. 


BASF LH Magnetic Recording Tape is the 
world's only tape which combines ultra-low 
noise with a significant increase in output 
level across the entire audio spectrum. Other 
"low-noise" tapes simply do not have this 
increased output level. 

By decreasing the basic tape noise, and 
increasing sensitivity BASF engineers have 
achieved a dramatic improvement in signal- 

to-noise ratio (Dynamic range) of as much as and Soda . Fabrik 9 AG Wesf Sermany . 

8db over other quality tapes on the market. 

This means that recorders can reproduce MAURICE CHAPMAN & CO. PTY. LTD., 
sounds, from the faintest whisper to a boom¬ 
ing crescendo, with more clarity, realism and 
less distortion than ever before. 

BASF Low noise-High output magnetic 
recording tape — "the beginning of a new 
recording revolution." 
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276 Castlereagh Street, 
Sydney, N.S.W., 2000. 
Phone: 61 9881 
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ments increase the sensitivity of the 
receiver, the input should be reduced 
by a like amount. 

Almost any multimeter having the 
usual AC ranges can be used as an out¬ 
put meter. Some multimeters have 
special input terminals for this func¬ 
tion. A popular point of connection in 
valve receivers is between the plate of 
the output valve and chassis. Since 
there is both AC (signal) and DC volt¬ 
ages present here, an isolating capaci¬ 
tor is used to ensure that only the AC 
signal is fed to the meter. If this is not 
provided within the meter it must be 
provided externally. A value of O.luF 
is common, but is not critical. 

The same approach could be used 
with some transistor output stages, par¬ 
ticularly where an output transformer 
is used. Since most transistor output 
stages employ push-pull circuitry, con¬ 
nection from collector to collector is 
often more appropriate. The isolating 


All the foregoing methods of con¬ 
nection have assumed that the user has 
ready access to any part of the receiv¬ 
er; a situation which would normally 
apply where a receiver had just been 
constructed but not yet fitted to its 
case. However, if we wish to work on a 
complete receiver, it may not be con¬ 
venient to remove it from its case. 

As already discussed, the output 
meter can probably be connected to the 
voice coil circuit, which is usually 
accessible. However, the input to the 
mixer stage may not always be so easy 
to get at, particularly in very small re¬ 
ceivers. In this case it is usually pos¬ 
sible to feed the signal in through the 
aerial terminal, where fitted, or by 
coupling to the ferrite rod antenna. 

The “Minispot” can be coupled to a 
ferrite antenna either by laying its out¬ 
put lead across the coil on the rod, or 
forming an induction loop by con¬ 
necting the two clips on the output 


X-ray view of the 
printed board lay¬ 
out from the com¬ 
ponent side. The 
0.22uF capacitor 
should be soldered 
with as short leads 
as possible . Keep 
metal capped tran¬ 
sistors as low as 
possible for proper 
clearance from 
other parts . 



(+) 



Top view of the 
Minispot printed 
board. Lockfit 
transistors have 
been used in the 
prototype. The 
whole board as¬ 
sembly is mounted 
in the case by the 
slider switch. 


capacitor should be retained. 

A more convenient place from which 
output signals may be taken is the 
speaker voice coil circuit. Unfortun¬ 
ately, due to the much lower imped¬ 
ance in this part of the cricuit, the 
voltage is also lower, and may not be 
adequate in some circumstances. This 
was particularly so in the days when 
voice coil impedances were around the 
2 ohm mark, but is less of a problem 
with 8 or 15 ohm systems. If necessary, 
a second speaker transformer, con¬ 
nected backwards, can be used to step 
up the voltage to a more convenient 
level. 

With the Minispot connected to the 
receiver, adjust each IF transformer 
core for maximum indication on the 
output meter, reducing the RF input 
level as necessary for the reasons out¬ 
lined previously. The cores should be 
adjusted so that their physical positions 
are at the outside of each coil in the 
IF transformers, NOT towards the 
inner area through the coils. 


leads together. The lead or loop should 
be spaced away from the rod so as to 
control the output as mentioned earlier. 

After peaking the IF transformers, 
turn off the Minispot. Find a broadcast 
station at the low end of the dial and 
adjust the oscillator coil core to place 
the station at its correct dial position. 
Tune a station at the top end of the 
dial and adjust the oscillator trimmer 
to place it at its correct marking. Re¬ 
peat the procedure until the two ends 
are correctly placed. 

Find a weak station at the top end of 
the dial and adjust the aerial trimmer 
for maximum volume from the speak¬ 
er. Return to the low end of the dial to 
a weak station and adjust the position, 
of the coil on the ferrite rod, or the 
aerial coil’s core for maximum audio 
level. Repeat the procedure until no 
further change is detected. 

The “Minispot” can also be used to 
check audio circuits that appear to be 
dead. Active audio would be indicated 
by the “raw” square wave sound. gj 


YOU just have to visit 
Australia's only sound 


TECHNOCENTRE 


CONSULT THE SOUND EXPERTS 

If you want the newest, most value for 
money, discover what you save by select¬ 
ing one of the proved and guaranteed 
sound systems from the Convoy Techno¬ 
centre from $200 to $2,000. Terms avail¬ 
able. Expert Hi-Fi Service. 


Hear up to 1,000 Systems 



TEAC 

The world’s leading 
tape recorder and deck 
manufacturer is fully 
represented at the 
Technocentre, including 
the fabulous TEAC 
AS200 Amplifier and 
TS80 magnetic-repul¬ 
sion bearing turntable and arm. 
Reversing deck models from $299 and the 
fabulous professional Cassette Deck for 
only $199. 



EUROPE’S LEADING 
HI-FI EQUIPMENT 

See, hear the complete 
INTERNATIONAL hi- 
fi range by Philips, in¬ 
cluding the revolution¬ 
ary GA202 turn¬ 
table with DC 
servo motor, 
belt- driven. 
There is a full 
representa t i v e 
range of Inter¬ 
national Hi-Fi at 
the Technocentre 
in operation. 


BY PHILIPS. 



SPEAKER SYSTEMS 
AMPLIFIERS 


For the con¬ 
noisseur, here 
is the top sys¬ 
tem in both 
amplifier and 
speaker systems suitable for iinking with 
TEAC connoisseur turntable and deck. 
The Technocentre is Australia’s leading 
supplier of integrated JBL systems; on 
display and working. You must hear 
these systems. They will literally shatter 
you. 



Peerless 


SPEAKERS 



Denmark’s own 
top-quality re¬ 
producers at 
prices that are 
really amazing. 
The three-way with factory built cross¬ 
over sounds twice the price, cabinet kits 
now available to furher reduce prices, 
but maintain full quality, 12in three-way 
R3 kit, only $30 each. New 20-2 kit, only 
$26 each. 

Convoy 


TECHNOCENTRE 


449 KENT STREET, 
SYDNEY. 29 6475 
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IVh 1 LA 2 E METAL GLAZE 

ME *LAZE METAL GLAZE MEj| 

MIiElEAlIi / Ai 

METAL __ _____ / M 

METAL t |lT A VII W 

I vl I A Mm Vi 
UUAAU 

Low-cost metal glaze resistor with performance 
characteristics superior to Mil-R-22684 

• Long-term stability. • Thick-film reliability. 

# Generous power safety factor. • Fully insulated moulded body. 

Metal Glaze is the result of IRC materials research involving glass 
technology and metallurgy. It incorporates the principal advantages of 
other classes of resistive materials ... economy of carbon composition, 
stability of wire-wound, and the precision of evaporated metal film. 

IRC Metal Glaze is a thick film of metal alloys fused to a crystalline 
ceramic substrate. It is up to 100 times thicker than conventional films 
and occupies the dimensional middle ground between metal thin films 
and bulk composition units. 

Mechanically, Metal Glaze is extremely hard and rugged. It is imper¬ 
vious to environmental extremes such as moisture, temperature, shock, 


Manufactured in Australia by 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

INTERSTATE TELEPHONES ■ 

489 1088 
342811 

23.1971 ■_* 

ABAAV 

211933 ... 1 1 


MELB VIC. 
HOB. TAS. 
LAUN. TAS. 
PERTH W.A 
ADEL. S.A. 
BRIS. OLD. 


vibration and is resistant to chemical attack. 



Electrically, this new resistance material is inherently stable. It pro¬ 
vides very good temperature coefficients across a wide resistance 


I THE COMPONENT DIVISION 
'OF IRH INDUSTRIES LIMITED 


range. 


18002 /? 
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Microphones and 
Their Characteristics 


* Reproduced by arrangement with Sennheiser Electronic, 
this article introduces and discusses the main criteria by 
which the performance of high quality microphones may 
be assessed and compared. 


High Frequencies V, 


SOUND AND SOUND-WAVES: 

Sound in physical terms means vibra¬ 
tion of air particles, small fluctuations 
of- air pressure which spread like waves 
from a source of sound. A space in 
which this is occurring is referred to 
as a sound-field. It is the purpose of a 
microphone to convert sound-waves 
into electrical energy. The quality of 
a microphone is its ability to effect 
this conversion accurately. 

SOUND PRESSURE: The human ear 
responds to the change in pressure in 
a sound-wave. The amplitude of the 
pressure variations is measured in Mbar 
(equivalent to dynes per square centi¬ 
metre). A steady pressure of one /*bar 
represents one millionth of the pres¬ 
sure of the atmosphere which surrounds 
us. If you listen to someone speaking 
in a normal voice at a distance of 
about two feet the alternating pressure 
which your ears are detecting is about 
one Abar. 

The world is slowly changing from 
this old system of units and the Mbar 
is gradually being replaced by the new 
unit of sound pressure, the Newton 
per square metre (N/m*). This is a 
unit from the new international MKSA 
system. Engineers and scientists have 
been using this system for some time 
since it has a number of advantages 
over the old CGS system from which 
the microbar derives. There is a simple 
relationship between the Newton per 
square metre and the microbar: 
1 N/m 2 = 10 Mbar. 

UNITS: The MKSA system uses basic 
units of the metre, kilogram, second 
and ampere and all other un'ts are 
derived from these. The CGS system 
works on the basis of the centimetre, 
gram and second, and the electrical 
units are related to these. 

MICROPHONE CHARACTERIS¬ 
TICS-DIRECTTVO'Y : Like the human 
ear many commonly used microphones 
respond to the alternating pressure 
in the sound-wave and convert these 
fluctuations of pressure into electrical 
energy. With such microphones the 
sound pressure acts on the outside of 
the diaphragm only. This means in 
practice that they respond to sounds 
from all directions equally well. They 

itriimiftfrittmiiiiUifiiitiiiiiuntiiimiiiitfiuiftiritmiHMimtiiiitiiitimiituiiui 

* Reproduced from Sennheiser Micro¬ 
revue 69/70. Sennheiser are repres¬ 
ented in Australia by R. H. Cun- 
ingham Pty. Ltd., 608 Collins St., 
Melbourne, 3000. 


have, as it is called appropriately, an 
omnidirectional characteristic. 

There is also an important group of 
microphones which are useful because 
they respond to sound pressure grad¬ 
ient. This means in practice the pres¬ 
sure difference between adjacent points 
in a sound-field. In this type of micro¬ 
phone the back of the diaphragm is 
also exposed to the sound-field but 
through an acoustic labyrinth. The re¬ 
sult of this type of construction is that 
the microphone does not respond 
equally to sound from all directions. 

There are various types of direc- 

6 





Mid Range 
Frequencies 



Figure 2: The “front” of the 
microphone depicted is the 
blunt end of the fret and this 
is normally directed towards 
the source of sound. Its di¬ 
rectivity characteristic describes 
the degree by which its frontal 
sensitivity exceeds that from 
the sides and rear. 

tional microphones, those with a car- 
dioid characteristic, those with a super- 
cardioid characteristic, and also the 
figure eight characteristic. The cardioid 
characteristic is particularly interesting 
since it represents a maximum sensi¬ 
tivity in the forward direction with a 
minimum pick-up of random sounds re¬ 
flected from the walls of a room. Since 
this type of microphone has the pro¬ 
perties which are expected from a car¬ 
dioid microphone particularly accentu¬ 
ated, he characteristic is frequently re¬ 
ferred to as a super-cardioid. 

In another design a cancellation (or 
interference tube) is fitted in front of 


Low Frequencies 


Figure 1: A vital consideration , 
in assessing the performance of 
a microphone , is its ability to 
reproduce faithfully the full 

audio spectrum , from the 

highest frequencies to the 

lowest frequencies. 

the microphone diaphragm. This results 
in a particularly directional type of 
microphone having an almost cone- 
shaped directional pattern. 

Directional microphones show to par¬ 
ticular advantage in difficult acoustical 
conditions e.g. in reverberant (live) 
rooms, for sound reinforcement use 
where the microphone may be close to 
the loudspeaker, and for “spotting” 
soloists in stereo recordings. 

FREQUENCY, FREQUENCY RE¬ 
SPONSE: The quality of a micro¬ 
phone is determined by its capa¬ 
city to convert all sounds into 
electrical vibrations equally well 
oyer the whole audio spectrum. The 
pitch of a sound, its frequency, is 
measured in hertz (Hz) = cycles per 
second. The higher the pitch, the high¬ 
er is the frequency. The human ear 
can perceive sound vibrations from ap¬ 
proximately 16Hz up to 15,000Hz 
(15KHz). For the recording of music 
a microphone should have an equal 
response to sounds from 50Hz up to 
15,000Hz. For intelligibility of speech 
it is sufficient for the microphone to 
have a response from about 200Hz up 
to 5KHz. 

FREQUENCY RESPONSE: In order to 
record objectively a microphone’s cap¬ 
acity to translate acoustical sounds into 
electrical impulses, a frequency response 
curve is drawn. It illustrates the varia¬ 
tion of sensitivity with frequency of a 
microphone. The usual way of making 
this measurement is shown in figure 3. 
Sounds of varying frequency emitted 
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the PROFESSIONAL TAPE 

for AROUND HALF the PRICE 


OF ORDINARY QUALITY TAPES 


“BRAND 5“ — unconditionally guaranteed and 
manufactured to highest U.S.A. professional 
standards and sensationally priced at half that 
of comparable tapes. 

“BRAND 5“ has high remanence iron oxide 


emulsion coated to highest grade Acetate or Mylar 
base material. 

“BRAND 5“ ensures unmatched results in high 
fidelity mono and stereo recordings, with certain 
protection against head wear, squeal and gumming 
of heads. 


LENGTH TYPE No. 


DESCRIPTION 
& MIL. THICKNESS 


1200 ' 

1800' 

1800' 

2400' 

2400' 

3600' 

1200 ' 

1200 ' 

1800' 

600' 

900' 

900' 

1200 ' 

1200 ' 

1800' 


15D7 

10D7 

10D7M 

5D7M 

5D7MT 

5D7MS 


10D57 

10D57M 

5D57M 

15D5 

10D5 

10D5M 

5D5M 

5D5MT 

5D5MS 



7" REELS 

1.5 ACETATE 6.60 3.00 

1.0 ACETATE 7.25 3.25 

1.0 MYLAR 9.15 3.99 

.5 MYLAR 10.40 4.75 

.5 TENSIL MYLAR 11.90 5.25 

.33 MYLAR 13.20 6.75 

5 }" REELS 

1.0 ACETATE 5.50 2.55 

1.0 MYLAR 6.00 2.95 

.5 MYLAR 8.90 3.75 

5" REELS 

1.5 ACETATE 3.40 1.80 

1.0 ACETATE 4.15 1.98 

1.0 MYLAR 5.32 2.25 

.5 MYLAR 6.95 2.50 

.5 TENSIL MYLAR 8.70 2.75 

.33 MYLAR 9.60 3.75 


LENGTH TYPE No. 


DESCRIPTION 
& MIL. THICKNESS 


CORRESPONDENCE TAPES 


900' 


150' 

225' 

225' 

300' 

600' 


3D32MS 


15D3 

10D3 

10D3M 

5D3M 

3D3MS 



3*" REELS 

.33 MYLAR 

3" REELS 

1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.33 MYLAR 


C30 

C60 

C90 

C120 



3.90 


.95 

1.20 

1.65 

1.95 

3.30 


3.10 

3.50 
4.75 

6.50 


1.95 


.50 

.65 

.70 

.85 

1.60 

.99 

.99 

1.65 

2.25 


AVAILABLE AT ALL C00D RADIO, 
TAPE AND SOUND STORES 


GREEN CORPORATION LTD. 



324 PITT STREET 

SYDNEY. TEL.: 61-8108 


r G REE N™C0 RPO RAT I OlT LTD. ™" ™ »T1 

1 324 PITT STREET, SYDNEY, N.S.W. 2000 n 

Please send me FREE 24-page booklet "How to Make I 

Duality Tanp Rprorriinpc at Mnma” 


Quality Tape Recordings at Home". 
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ADDRESS. 
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by a loudspeaker in a dead room are 
picked up by the test microphone, am¬ 
plified, recorded on a frequency res¬ 
ponse chart and compared with the 
output from a “standard” microphone 
of known performance. 

SENSITIVITY: The sensitivity is the 
alternating voltage measured in mV 
(millivolt) at the output of the micro¬ 
phone which results when a sound-wave 
with a sound pressure of 1 Mbar falls on 



Standard Measuring 

Microphone Production Microphone 



Figure 4 (above, ex¬ 
ample 1): Frequency 
response curves for the 
Sennheiser omnidirec¬ 
tional microphone type 
MKH 105. The solid 
curve is the frontal or 
on-axis response. The 
dotted curve is the res¬ 
ponse at 90 degrees to 
the axis. 


Figure 3 (left): The 
frequency response of 
a microphone may be 
assessed by comparing 
it with a microphone 
of known response 
when both are exposed 
to sound waves pro¬ 
duced by a loudspeak¬ 
er , in a suitable echo- 
free environment. 


Audio Frequency Generator Graphic Chart 

Recorder 


the microphone. The sensitivity figures 
quoted in Sennheiser data sheets refer 
to measurements made in a “free field” 
condition with the microphone unter¬ 
minated and are normally quoted in 
millivolts per /^bar. In the MSKA sys¬ 
tem sensitivity would be quoted in 

y x m 2 

-—-(Volts per Newton/m 2 ). 


There is a simple relation between 
the two systems as shown. 


1 mV/^bar = 10 


mV X m 2 
N 


So for example the free field sensi¬ 
tivity of the Sennheiser moving coil 
microphone MD 21 is approximately 
0.2mV/ubar (0.2 millivolts per micro¬ 
bar). In the MKSA system this would 
be shown as 

mV X m 2 
2 -N- 


For magnetic microphones it is cus¬ 
tomary to quote the sensitivity with the 
microphone terminated. The value of 
the terminating resistance is quoted. The 
measurement of sensitivity of a micro¬ 
phone is performed with the sound¬ 
wave falling perpendicularly on the 
membrane of the microphone and. un¬ 
less otherwise stated, all frequency res¬ 
ponse curves are recorded in the same 
wav (on the axis). 

To judge the variation of frequency 
response with angle of incidence of 


sound particularly with directional 
microphones, other frequency response 
curves are often shown typically for 
sound incidence of 90°, 135° and 
180° to the axis of the microphone. 

The difference between the response 
at 0° and at 180°, i.e. the front and the 
back of the microphone is frequently 
referred to as the front-to-back ratio 
of a microphone with a cardioid 
characteristic. 

FREQUENCY RESPONSE: To inter¬ 
pret a frequency response curve it is 
necessaiy to be able to assess quickly 
the various ratios of measured values 
of sensitivity at different frequencies. In 
Jlectro-acoustics a logarithmic scale is 
used for the portrayal of the various 
values whose unit is the Decibel (dB). 
The dB scale expresses the measured 
values in a logarithmic relationship. 
Thus two (values of electrical power) 
which have a ratio of 10 to 1 are said 
to be different by lOdB, and two elec¬ 
trical voltages having a ratio of 10 to 
1 have a difference of 20dB. Thus we 
have: 

OdB voltage ratio 1:1 

3db voltage ratio (approx.) 1:1.4 
6dB voltage ratio (approx.) 1.2 
lOdB voltage ratio (approx.) 1:3.16 
20dB voltage ratio 1:10 

40dB voltage ratio 1:100 

Data is quoted in dB to enable one 
to assess quickly the relationship be¬ 
tween two measured values, e.g. differ¬ 
ent parts of one frequency response 


curve or in the comparison of two 
response curves or sensitivities. 

Let us examine two examples of fre¬ 
quency response curves. The first 
example is the frequency response 
curve of an omnidirectional studio 
microphone. (Figure 4). 

The frequency response curve is flat 
over a wide frequency range. The de¬ 
crease in sensitivity at 20Hz compared 
with the sensitivity at lKHz is of the 
order of 4dB. You will notice a gentle 
rise in the on-axis response (0°) at the 
higher frequencies (above 5,000Hz) — 
in practice this is frequently a desirable 
feature. This high frequency rise can be 
traced to a “pressure doubling” effect 
which occurs at the diaphragm of every 
microphone at high frequencies. For 
sound-waves incident from the side of 
the diaphragm this pressure doubling 
effect is absent. This is shown in the 
dotted response curve (90°). 

Figure 5, example 2, is the response 
curve of a studio microphone with a 
cardioid characteristic. 

The response curves are smooth 
over the range 40Hz to 20KHz. The 
on-axis response shows a gentle rise 
towards the high frequency end of the 
scale. The fall at 40Hz compared to 
lKHz is about 6dB. The curve for 
sound approaching the back of - the 
microphone (180°) is 26dB below the 
curve for on-axis sound-waves (at 
1000Hz). The front-to-back ratio is 
therefore 26dB at this frequency. 
The front-to-back ratio is maintained 
over a wide frequency range (the dis¬ 
tance between the two curves varies 
only a little with frequency), likewise 
the curve for incidence at 90° has a 
very constant spacing from the on-axis 
response. From this we conclude that 
this microphone has a very accurate 
cardioid characteristic over a wide 


★ ELECTRONIC 

★ ELECTRICAL 

Equipment designed to meet your 
needs. We specialise in making one or 
more Units to your requirements. 

Contact or write to Technical Sales 

ELECTRO-PRODUCTS 

LABORATORIES 

G.P.O., Box 1170 Sydney 
or phone 
92 3809. 

Dr. James Leonard 
Director of Engineering 

Also consulting services to marine, 
mining and private radio communica¬ 
tion. 
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AUDIO SIGNAL GENERATOR WITH METERED 
OUTPUT AND FREQUENCY METER 


LAG - 66 

Top quality Leader Unit. 


Specifications: 
Generator 


Frequency Range 
Output Voltage 


Distortion 


11 to 110,000Hz 
in 4 bands 
600 Ohms: 0- IV 
in 6 ranges 
10k Ohms: 0-10V 
in 2 ranges 
Less than 0.3%, 
20 to 20,000Hz 


Freq uency, Meter 
Range 

Input Impedance 
Accuracy 


10 to 110,000Hz 
in 4 ranges 
200,000 Ohms, 
approx. 

± 1.5%, full scale 
10 to 11,000Hz 


FROM ALL GOOD TRADE HOUSES 

WHOLESALE ENQUIRIES ONLY TO 
SOLE AUSTRALIAN REPRESENTATIVES: 
ASTRONICS AUSTRALASIA PTY. LTD., 
ALL STATES. 


LAG - 55 

Budget priced unit indispensable for any serious audio measurements. 
Specifications: 

Frequency Range 20-200,000Hz in four 10 : 1 bands 

Calibration Accuracy Within + 2% + 2Hz 

Sine Wave Output 20-200,000Hz;level constant within±0.5dB below 
100kHz: Output 5 V rms below 100kHz 
Square Wave Output 20-20,000Hz; Output 10 Vp-p 

Complex Wave Output Above 5,000Hz combined with line frequency 

Amplitude ratio 4 : 1 ( low to high) ;Output lOVp-p 


frequency range. For precise stereo 
recordings it is important that the 
microphone should have a smooth 
frequency response for the 90° incident 
sound. Any central sound source is 
picked up equally by the two direc¬ 
tional microphones from their sides. 

In Sennheiser data sheets every 
microphone has a stated frequency 
response. In production small varia¬ 
tions occur. The dotted curves on the 
frequency response chart (figure 6) 
show the maximum tolerances allow¬ 
able. In production every Sennheiser 
microphone is tested acoustically in an 
anechoic chamber and the frequency 
response is recorded. 

POLAR DIAGRAM, DIRECTIVITY: 

The directional properties of micro¬ 
phones can be demonstrated by means 
of a polar diagram. The polar diagram 
shows the shape of the directional 
characteristic of a microphone (omni, 
cardioid, etc.). 

A microphone is placed in a sound- 
iield in an anechoic chamber at a fixed 
frequency and is rotated slowly. The 
relative sensitivity of the microphone 
for sound approaching it at varying 
angles is recorded. The sensitivity to 
sound on the axis of the microphone 
(0°) is taken as a reference of 1.0. 
The sensitivity of the microphone at 
any given angle is shown on the polar 
diagram by the distance of the re¬ 
sponse curve from the centre of the 
diagram. 

Figure 7 shows the polar diagram 
of the studio cardioid microphone MD 
421. For the sake of clarity the dia¬ 
gram is shown in two halves. Instead 
of plotting the six response curves all 
together, the responses for 250Hz, 
lKHz and 4KHz are shown on the 
left half of the diagram and the re¬ 
sponses for 500Hz, 2KHz and 8KHz 
are shown on the right-hand half of 
the diagram. Each response curve 
would, in fact, continue ,as a mirror 
image of the opposite half of the circle. 

The purpose of a directional micro¬ 
phone is to suppress unwanted sounds. 
The measure of the power of a micro¬ 
phone in this regard is the so-called 
directivity factor of the microphone, 
which can be calculated from the 
directional characteristics. The directiv¬ 
ity factor indicates how much greater 
the total power input of the room 
sound would be if a microphone with 
the same axial sensitivity had an 
omnidirectional characteristic. 

For an ideal cardioid microphone 
the directivity index would have a 
value of 3. This means in practice that 
because the directivity index is related 
to acoustic power, and the acoustic 
power decreases as the square of the 
speaking distance, you can increase 
the speaking distance by a factor root 
3 (= 1.73 times) compared with an 
omnidirectional microphone of the 
same sensitivity. If an omnidirection¬ 
al microphone and a cardioid micro¬ 
phone are placed in the same room 
and arranged so that the omnidirec¬ 
tional microphone is 1 metre and the 
cardioid microphone is 1.73 metres 
from the speaker, the percentage of 
room “acoustic sound” will be the same 
for the two microphones. Obviously 
if the two microphones were at the 
same speaking distance the cardioid 
microphone would give a more “inti¬ 
mate sound” than the omnidirectional 
microphone. 
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In certain situations it is better to 
have a microphone with a super-car- 
dioid characteristic having a directivity 
index of 4 or even a microphone hav¬ 
ing a cone type characteristic such as 
the Sennheiser gun microphone MKH 
805. The MKH 805 has a directivity 
index in the middle frequencies of ap¬ 
proximately 6 and the index increases 
from 3 at low frequencies to 11 at 
high frequencies. 

SOURCE RESISTANCE, ELECTRI¬ 
CAL IMPEDANCE: Every micro¬ 
phone has, as a source of electrical 
currents, an internal resistance and 
electrical impedance known as its 
source impedance. It is quoted in 
ohms usually at a frequency of 1,000- 
Hz. It is important to know the value 
of this source impedance so that the 
microphone can be optimally matched 
to the impedance of the following amp¬ 
lifier. With dynamic microphones (mov¬ 
ing coil microphones) this source im¬ 
pedance is frequently 200 ohms. To 
connect such a low impedance micro¬ 
phone to a high impedance amplifier 
one should use a step-up transformer. 

The effective internal resistance of the 
microphone js increased by the square 
of the turns ratio of the transformer. 
For example if the transformer turns 
ratio is 1 to 20, the internal resistance 
of the microphone of 200 ohms would 
be increased to a value of 200 ohms 
x 400 — 80,000 ohms. In this case 
it would be advisable for the input 
impedance of the amplifier to be above 
this value (80,000 ohms) otherwise a 
transformer with a smaller turns ratio 
would be required. Suitable transform¬ 
ers are available from Sennheiser in 
various forms; Alternatively, certain of 
the dynamic microphones have built- 
in transformers for direct connection 
to high impedance amplifiers. These 
microphones also have an alternative 
low impedance output direct from the 
moving coil. 

MINIMUM LOAD RESISTANCE: 

Sometimes microphones have a quot¬ 
ed nominal impedance. This nominal 
impedance (nominal terminating im¬ 
pedance) of a microphone is the value 
of the electrical resistance into which 
the microphone is designed to work, 
i.e. “a 200-ohm” microphone is inten¬ 
ded to work into an impedance of 200 
ohms. For microphones with a built-in 
amplifier, e.g. the Sennheiser condenser 
microphones, it is most important that 
the minimum load resistance values 
quoted in the data sheets are obser¬ 
ved, otherwise distortion will result, 
since the source impedance of these 
microphones is considerably lower 
than their nominal impedance. 

OVERLOAD LEVELS: Dynamic 
microphones can withstand such high 
sound pressure levels that it is hardly 
necessary to quote an overload level. 
It is different with condenser micro¬ 
phones since excessively high sound 
levels can cause distortion in the 
amplifying circuits. 

BALANCED AND UNBALANCED 
MICROPHONES: Microphones can be 
connected to amplifiers and tape re¬ 
corders with either balanced or unbal¬ 
anced connections. In the balanced 
connections both signal leads are iso¬ 
lated from ground. The two wires from 
the microphone could therefore be in¬ 



Figure 5 (example 2): Response curves of the Sennheiser cardioid 
microphone type MKH 405. The solid curve at the top is the on- 
axis response. The curves below it are , respectively: 90 degrees ; 
135 degrees; 180 degrees. The last named , related to the solid curve, 
represents the front-to-back ratio. 



Figure 6 (example 3): Illustrating the nominal frequency response 
of a microphone (solid curve) with typical maximum tolerance limits 
(broken curves.) 


terchanged without affecting the signal. 
This would, however, reverse the 
“phase” of the microphone and, where 
microphones are being used in pairs 
for stereo recordings or a “multi-mike” 
situation, the phase of the microphone 
is important. DIN 45 594 is the Euro¬ 
pean standard for the phasing of 
microphones. 

For unbalanced connections only 
single core shielded cable would be 
required since the cable shield acts as 
the second conductor for microphone 


signals. However, even for unbalanced 
connections, it is better to use a two- 
core shielded cable with the second 
inner core of the cable acting as the 
ground return for the microphone so 
that hum currents are not induced in 
this lead. 

The advantage of balanced connec¬ 
tions is. among other things, that 
when long cable runs are used and 
with only moderate shielding of the 
cable, interference signals induced in 
the cable such as hum and switching 


NAVIGATION 

LEARN AT HOME! 

Two great correspondence 
courses for the modern boat 
owner. Written by well-known 
Captain Simonsen, navigator and 
teacher. These authoritative 
home study courses will teach 
you all you must know to be safe 
at sea. 

Coastwise Navigation 8 lessons 

Celestial Navigation 18 Lessons 

.—.........— SEND for details — 

Coast Navigation School, 

45 Chandos Street, ST. LEONARDS, 2065. 

Please send details of your courses: 

NAME...••. 

ADDRESS . 



Captain Simonson 


INDIVIDUAL POSTAL 
INSTRUCTION 
THROUGHOUT 


Postcode. 

E.A. 
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Bring in 
the whole 
wide world 




with the 



Communications Receiver 



kmi*“ 




SW/CW/SSB/AM 




Transistorised. pfi| 

240V AC 

All solid * B ands 

sfgfg .535 to 30 MHz 

or 12V DC 

operation 

(includes Broadcast) 


This is the BIG performance set that obso- 
letes tube receivers ... a professional¬ 
looking set that appeals to amateurs and 
short wave listeners alike. The DX150A gives 
long-range, world-wide realistic reception 
on 4 bands, including Broadcast. Fully 
transistorised—all solid state—no warm¬ 
up delays; the DX 150 will run on dry 
cells if current fails or is not available; 
will operate from a car's cigarette lighter 
or any 12V DC service. A 240V AC power 
supply is also built in. Over 30 semi¬ 
conductors—product detector for SSB/CW, 
plus fast and slow AVC—variable pitch 
BFO—illuminated electrical bandspread, 
fully calibrated for amateur bands—cas¬ 
cade RF stage—ANL for RF and AF— 
zener stabilised—OTL audio—illuminated 
“S” meter—built-in monitor speaker plus 
front panel jack for external (optional) 
matching speaker. 


Realistic Performance 
Realistic Price 

$229-50 

Attractive silver extruded front panel, solid 
metal knobs, grey metal cabinet, size 
14t" x 9i" x 6*. 


CONSULT YOUR LOCAL RADIO DEALER , OR 

MAIL THIS COUPON 

Please forward free illustrated literature and 
specifications on Realistic. 

Name..... 

Address. 




(A unit of Jacoby Mitchell Holdings Ltd.) 


376 EASTERN VALLEY WAY, ROSEVILLE, 2069 . 
Cables and Telegraphic Address: ‘WESTELEC, 1 
—iwm Sydney. Phone: 40 1212 
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clicks will cancel in the input trans¬ 
former of the following amplifier. The 
balanced connection is almost always 
used in studio installations where long 
cable runs are typical. 

The danger of interference in unbal¬ 
anced circuits using relatively short 
cables with effective shielding is not 
too serious. They are often used by 
amateurs because of their simplicity 
and because most low priced amplifiers 
and tape recorders have unbalanced 
input circuits. 

High impedance outputs from 
microphones are always unbalanced, 
and the high impedance inputs of 
amplifiers are also always unbalanced. 
However, very good shielding is re¬ 
quired and only short cables can be 
used. 

The following modes of connection 
are advised: For equipment with high 
impedance inputs, use, if possible, low 
impedence microphones with step-up 
transformers. One is then free to use 
any desired length of microphone 
caole. 

If you need only 6-8ft of micro¬ 
phone cable, a high-impedance micro¬ 
phone will be more economical since 
it can be connected directly without a 
cable transformer. For transistorised 
equipment, a microphone with an in¬ 
termediate or “medium” impedance is 
the simplest possibility. 

In practice, the high sensitivity of 
Sennheiser microphones enables a low 
impedance version to be connected 
directly to many transistorised ampli¬ 
fiers and tape recorders. Long cables 
may be used in this connection. 

NOISE VOLTAGE, EQUIVALENT 
NOISE, SIGNAL TO NOISE RATIO: 

If you bring a microphone into a com¬ 
pletely noise free room and connect it 
to a very good amplifier, you may 
notice a hiss or rustling sound which 
originates from the microphone. In 
dynamic microphones this noise is 
caused by the thermal agitation of elec¬ 
trons in the resistance of the moving 
coil of the microphone. In condenser 
microphones this noise derives from 
several sources. 

The noise output of a microphone 
can be measured with a voltmeter and 
a weighting network to the DIN stand¬ 
ard 45 405. The weighting network is 
an equalizer which has a frequency 
response which simulates the response 
of the human ear to attenuate sounds 
and enables the measuring instrument 
to give an indication of the subjective 
effect of the noise. The DIN standard 
requires the use of a peak reading 
measuring instrument to follow the 
weighting network. 

From the noise voltage and the sensi¬ 
tivity of the microphone the equiva¬ 
lent noise output can be derived in 
which 2 x 10“ 4 Mbar is used as a 
reference level. 2 x 10*‘ ^bar repre¬ 
sents in practice the threshold of hear¬ 
ing of the human ear at 1,000Hz. With 
the help of the equivalent noise figure 
it is possible to compare the noise prop¬ 
erties of various microphones with one 
another and as a matter of fact, inde¬ 
pendently of the sensitivity of these 
microphones. 

If the equivalent noise of a micro¬ 
phone is 24dB and that of another 
microphone 28dB, one could say that 
the first microphone can successfully 
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record sounds which are 4dB quieter 
than the second. Furthermore, that the 
noise output of the microphone cor¬ 
responds to an acoustic noise with a 
level of 24 or 28dB above the thres¬ 
hold of hearing. 

Unfortunately, the measurement of 
noise voltages and consequently of 
equivalent noise, is not uniformly 
handled. Other weighting networks as 
opposed to the German standard are 


concept of equivalent noise volume will 
eventually be deleted. Thus there well 
may be no recognition in future for the 
concept of equivalent noise voltage. 

In order to overcome these difficul¬ 
ties, Sermheiser has adopted a new 
procedure for published data. In addi¬ 
tion to the equivalent noise figure, a 
signal to noise ratio is quoted. This 
signal to noise ratio relates to a stand- 
and sound pressure level of 1 N/m 2 = 



250 Hi 
- 1000 Hz 
- 4000 Hi 


Figure 7: Polar 
diagram for the 
cardioid micro¬ 
phone type MD 
421. The curve is 
divided down the 
centre but , be¬ 
cause the micro¬ 
phone can be as¬ 
sumed to be sym¬ 
metrical , the dia- 
g r a m actually 
shows the polar 
response for six 
different frequen¬ 
cies , as indicated . 


used by other manufacturers and, in¬ 
stead of peak reading measurements, 
the RMS value is used. The DIN stand¬ 
ard 45 591 stipulates that the noise 
voltage with a noise measure¬ 
ment system according to DIN 
45 405 should be used. Sennheiser 
microphones are calibrated according 
to this standard and this should be 
borne in mind when making compari¬ 
sons with other types of microphones. 

Now according to new international 
standards the idea of loudness should 
only be used for subjective compari¬ 
sons with a 1,000Hz tone. There is 
such a discrepancy between existing 
measuring instruments and the sub¬ 
jective values that this concept can no 
longer be used. For this reason the 


10 /<bar. This sound pressure represents 
the peak sound level of normal speech 
at a speaking distance of 30cm and also 
represents a typical sound level in a 
musical performance. One can there¬ 
fore say that the signal to noise ratio 
is comparable with a practical situa¬ 
tion and can be compared with the 
signal to noise ratio of tape recorders, 
amplifiers, etc. A conversion to the 
old equivalent noise concept is quite 
simple when it is known that 1 N/m 2 
is equivalent to a sound level of 94 dB. 
From this 94 dB the signal to noise 
ratio figure is subtracted to arrive at 
the equivalent noise figure. If for ex¬ 
ample the signal to noise ratio is 60dB 
the equivalent noise figure would be 
34 dB. £ 


Bulova forks 
solve low 



Let the 
experience 
behind 

300,000 forks 
per year help you! 



American Time Products forks are now 
available up to 25 kc, thanks to years 
of experience plus new design techniques 
developed by Bulova. (Including the tiny 
forks for Accutron® electronic timepieces, 
Bulova made 300,000 last year alone!) 

Result: ATP units provide lower cost, 
smaller size, lighter weight and greater 
long term stability in such applications as 
Computers, Navigation Systems, Doppler 
Radar, Motor Drives, Encoders and Timers. 
Accuracies of up to 0.001% are available. 

Bulova fork oscillators offer the added 
advantage of simplicity of design and 
circuitry. Fewer components mean greater 
reliability. Finally, Bulova fork products 
are uniquely capable of withstanding 
severe shock and vibration environments. 
No wonder Bulova sold 300,000 last year! 


FS-11 FORK FREQUENCY STANDARD 
Standard Frequencies: Up 
to 10,000 cps 
Accuracy: Up to ±.001% 

Input: 28V DC (others on 
request) 

Output: 5 volts p-to-p min. into 10K ohms 
Temperature Range: As low as —55°C to 
as high as -F85°C 
Size: V/i in. sq. x 
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COMING NEXT MONTH . . . 


Pictured is the in¬ 
ternal layout of our 
new compact ampli¬ 
fier. It has bass and 
treble controls and 
a power output of 3 
watts per channel. 
It uses just two in¬ 
tegrated circuits, 
shown fitted with 
aluminium heat¬ 
sinks. All the cir¬ 
cuitry is mounted 
on the printed 
board, resulting in 
a unit which is verv 
easy to build. Used 
with the compact 
bass reflex loud¬ 
speakers which we 
plan to describe in 
a companion ar¬ 
ticle in the same 
issue, it gives clean 
room-filling sound. 



1^1 SUB-MINIATURE TF-500 
ffl TUNING FORK 
1 Itf * Standard Frequencies: Up to 
I #1 2400 cps 
vJHI Accuracy: Up to ±.001% 

V Input: 28V DC (others on 
request) 

Output: Up to 5V rms into 
20Kohms 

Temperature Range: As low as 
—55°C to as high as -F85°C 
Size: yr x x Vh" max. 

Write or call for specifications on Bulova's 
complete line of tuning fork products. 

MAICO ELECTRONICS INC. 

Division of W.A. 

Sheaffer Pen Co. (Aust.) Pty. Ltd. 
Mount Street, Heidelberg, Vic. 3084 
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“202 Electronic” Turntable 

with an electronic brain. It has 
electronically-controlled 
speeds (35, 45, 78 r.p.m.) so 
that wow and flutter are 
practically abolished. A vibration 
-free, photo-electronic 
off-switch operates silently 
when the record is finished. 


: in Australia 
tiilfys 

temational 













AM/FM Stereo Tuner “691” 
with a completely flat FM audio 
response curve and variable 
bandwidth in order to give you 
improved AM sound. 


Powerful 2 x 20W (2 x 30W music) 
Hi-Fi Stereo Amplifier “591” is 
fitted with an extensive array 
of controls for many different 
functions and flexible tone 
colour adjustment, including 
a 2-position contour switch for 
low-volume operation. 


Wholly manufactured and guaranteed by Philips, 
world leaders in electronics. 


Professional sound 
systems for 
the perfectionist. 

You’ve probably heard most 
of the other top stereo hi-fi 
systems available in Australia. 
Which makes you just about 
ready to hear ours. Philips Hi-Fi 
International. 

A fully imported range of 
professional quality audio 
equipment-amplifiers, turn¬ 
tables, pick-ups, speaker systems, 
tuners, tuner/amplifiers and 
tape recorders. 


What makes ours so special? 

Each individual unit of the 
Philips Hi-Fi International 
range has been uniquely 
designed and tested to meet 
(and in many cases, exceed) the 
exacting specifications 
demanded by the International 
Standard of High Fidelity Repro¬ 
duction (DIN45500). 

Units have been quality 
matched to integrate perfectly, 
perform faultlessly. Nothing 
has been spared to achieve the 


ultimate in sound reproduction 
and tasteful outward design. 

If you have a finely tuned ear, 
you’ll hear the difference-and 
like it. 

Excited? Then send this 
coupon for our 40 page pres¬ 
entation booklet in full colour. 
Absolutely Free. 

It gives you complete 
information, specifications of 
the Philips Hi-Fi International 
range, plus price list and 
distributors. 


A sample selection from this unique range 

2 Hi-Fi Acoustic Enclosures 
“497” ensure balanced full- 
frequency sound reproduction. 

These 35 litre 40 watts (60 watts 
music) capacity boxes are only 
one example, the wide Philips 
range has many other 
possibilities to offer. 


Hi-Fi Stereo Tape Recorder 
Deck “N4500” has mono/ 
stereo and parallel playback, 

3 speeds. Mixing and echo, 
duoplay and multiplay. Before 
and after monitoring (three 
heads), separate left/right 
mike recording. Automatic tape 
position selector. 


PHILIPS 


To: Philips Electrical Pty. Limited, 

69 Clarence St., Sydney, N.S.W., 2000. 

Please mail me your Free full colour 
Philips Hi-Fi International booklet 
immediately-without obligation. 

Name...... 

Address...38.3854 

City/Town.State.Postcode. 

PHILIPS 
















A NEW SLANT IN HI-FI PERFORMANCE— 



MifsES&M 


sonv JC-3BB 

STEREO TAPE DECK 

Discover a whole new world of thrilling high 
fidelity listening enjoyment by adding the TC-366 to 
your present sound system. Slant-front design 
makes hooking up with your hi-fi sound system 
easy and makes tape deck operation more stable 
and simple. Three separate heads—playback, 
recording and erase—enable you to monitor either 
what you are now recording or what you have just 
recorded on tape. The mixing facility means you 
can record two sound sources, such as your voice 
and radio music, simultaneously. Servo-controlled 
tape transport reduces flutter and wow and assures 
incredibly smooth and steady reel drive with opti¬ 
mum tape tension. If you want the best sound . . . 
exciting stereo recording and listening enjoyment 
is yours with the TC-366. 


SPECIFICATIONS 

Recording system: 4-track stereo/mono recording 
and playback. Tape speeds: 7Vz ips, 3% ips, 1 7 /e 
ips. Reel capacity: 7" or smaller. Frequency 
response: 20-25,000 Hz at 7V.z ips, 30-20,000 Hz =t 
3 dB at 7Vz ips, 30-17,000 Hz at 3% ips, 30-9,000 
Hz at 1% ips. Signal-to-noise ratio: better than 52 
dB (normal), 55 dB (SLH). Flutter and wow: 0.09% 
at 7V2 ips, 0.17% at 3% ips. Harmonic distortion: 
1.2% at normal recording level. Level indication: 
dual VU meters. Recording time (with 1800' tape): 
4-track stereo, 6 hours at 1% ips; 4-track mono, 
12 hours at 1 7 /s ips. Fast forward and rewind time 
(with 1200' tape): 1 min. 40 sec. Inputs: microphone, 
sensitivity - 72 dB (0.19 mV), impedance 600 ohms. 
Aux. input, sensitivity - 22 dB (0.06 V). Impedance 
approx. 100 k ohms. Outputs: line output, output 
level (0.775 V), impedance 100 k ohms. Headphone, 
impedance 8 ohms. Dimensions: 1 6 7 /i6 (W) x 8 5 /i 6 
(H) x 14'3/i6" (D). Weight: 22 lb. 8 oz. 


SONY 

Distributed by: 

JACOBY# 

MITCHELL 


SYDNEY-26 2651 • MELBOURNE—30 2491/2 • ADELAIDE-53 6117 • 
BRISBANE—2 6467 • PERTH-28 8102 • LAUNCESTON—2 5322 • Agents: 
CANBERRA-47 9010 • N’CLE-61 4991 . PORT KEMBLA—4 2071. 


r —— — — — —---— —-1 

5 To: Jacoby Mitchell & Co. Pty. Ltd., 469-475 Kent St., 
Sydney, N.S.W. 2000. ? 

j Please send me information on the Sony TC-366 Stereo : 

1 Tape Deck. 

| NAME. | 

j ADDRESS. j 

...JMS/13-70EA970 

L-- 
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A READER BUILT IT 


Winding on toroid and balun cores 


Modern ferrite cores, in various forms, have proved invalu¬ 
able in the development of high performance circuits. How¬ 
ever, winding coils on these cores calls for some new tech¬ 
niques. Here are a few tips that will make the job a lot 
easier, and the finished product more reliable. 


ticularly on intricate patterns. A ruler 
or template can be used to give straight 
lines and smooth curves. 

Two of the brands which have been 
found suitable are “Shin Asahi’’ and 


I would like to offer my con¬ 
gratulations to all concerned with the 
240 Communications Receiver. It is ob¬ 
vious that a good deal of hard work 
has gone into the development of this 
receiver. In fact, the 240 design came 
along just when I was looking for a 
communications receiver design, so I 
have already started building one. 

In the construction so far I have 
found a couple of short cuts which 
may interest readers who are building 
this set: 

1. When winding the RF coil LI, 
which requires about seven feet of fair¬ 
ly fine wire to be wound on a toroidal 
former, I found that even by starting 
the winding at the centre of the length 
of wire, there was still a lot to pull 
through for each turn, and I had a lot 
of trouble with the wire kinking and 
tangling. 

I solved this problem by making a 
small “shuttle” out of a piece of lami¬ 
nated plastic. It is about two inches 
long and 3/8in wide, with a notch filed 
into each end. The wire is wound on 
the shuttle and the whole thing pushed 
through the toroid each time a turn is 
made. This allows the wire to be kept 
under much better control, being sim¬ 
ply unwound as the winding progresses. 
The toroid former is held in a well- 
padded vyce. 

2. I also had some trouble when 
winding the transformers for the ring 
mixer. In this case it was due to in¬ 
sulation being scraped from the fine 
wire and the wire thus shorting to the 
balun cores. This seemed to happen re¬ 
gardless of how much care I took. Fur¬ 
thermore, the holes in the balun former 
were too small to be sleeved with plastic 
tubing. 

I found that the trouble was caused 
by sharp corners where the holes in the 
cores start to flare out. Using the 
XYL’s kitchen scissors. I was able to 
carefully ream this sharp comer off 
and, from then on, I had no further 
trouble with the shorts. (I did have 
trouble with the XYL!) 

As an added precaution against 
shorts occurring with the RF coils I 
very • carefully rounded the sharp 
corners on the toroids with emery 
paper. 

A better approach might be to use 


wire with tougher insulation, such as 
“Formvar,” but this is difficult to 
obtain in small quantities. A 71b reel is 
the smallest amount I have been able 
to find available for sale. 

3. W'hen painting and etching your 
own printed wiring boards, instead of 
using the usual resist paint to paint the 
circuit on the copper, try using a 
waterproof felt tipped marking pen. It 
is just as effective as the paint, less 
messy, and much easier to use — par- 



A simple shuttle , made from a 
scrap of laminated plastic , takes 
much of the tedium out of 
winding on toroid formers. 


SHARP CORNERS 
WEAR OFF 
INSULATION 


CORNERS 
SMOOTHED OFF 



Sharp corners on balun cores 
may damage wire insulation. 
Reaming with a tapered blade 
(scissors) will overcome this 
problem. 


“Texta Parcelmate.’ Use a medium 
tipped pen for large expanses of copper 
and a fine tipped one for detail. 

After etching, the ink can be re¬ 
moved from the copper with a solvent 
or even steel wool. 

Submitted by: Mr D. A. Forster, 35 
Blanche Drive, Vermont, Victoria, 
3133. 
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Tester for line output transformers 

Recent discussions in "The Serviceman" columns on methods 
of testing line output transformers in situ prompted several 
suggestions as to how this may be done. Here is one idea 
from a New Zealand reader. 


Re ‘The Serviceman’’ in your May 
1970 issue. Enclosed is a circuit of 

OC71 0.47 



The circuit uses only a few low 
cost components . 


a shorted turns tester for line output 
transformers, which may be of interest 
to your readers. 

The circuit is basically that of a 
ransistor oscillator, with a meter to 
measure the emitter current. When the 
test leads are connected across the line 
output transformer winding the meter 
reading will drop if the winding has 
one or more shorted turns. 

The inductance “L” is a TV horizon¬ 
tal oscillator coil. The current in the 
emitter circuit will be about 1.75mA 
and the meter can logically have a full 
scale deflection of 2mA. Almost any 
meter up to this value can be used by 
fitting suitable shunts. 

Submitted by: Mr B. C. Nome, 4 
Tetley St., Matamata, N.Z. 
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KEF 


speaker systems 


From the world famous authority on professional grade monitor speakers comes the British KEF range. 
Fully engineered by Raymond Cooke these systems reflect in all aspects the contempory state of 
the art. Few speakers can boast such a reputation in such a relatively short period. 


CONCERTO 

Of studio monitor standard this 
three way system offers superlative 
performance to the discriminatiog 
audiofil. 

Frequency response. 30Hz to 
30KHz, 25 watts RMS $220.00 


CONCORD 

A two way system using the 
famous KEF built oval bass driver 
used widely in other professional 
speaker systems throughout the 
world. This system is the most 
popular KEF model offering smooth 
performance and remarkable clarity. 
Frequency response. 30Hz to 
20KHz, 25 watts RMS $143.00. 


CREST A 

A bookshelf system par excel lance 
using advanced woofer and tweeter 
of KEF design and manufacture. 
Frequency response. 50Hz to 
30KHz, 15 watts RMS $76.00. 

Write for details now from your local branch showroom. 

Distributed throughout the Commonwealth by General Accessories. 

WHOLESALE INQUIRIES ALSO INVITED. 


AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 

116 Clarence Street, Sydney. 

81-97 Flinders Street, Adelaide. 

50-54 Lt. Edward Street, Brisbane. 


443 Concord Rd., Rhodes, N.S.W. 

153 Sturt Street, South Melbourne. 

Cnr. Ingham Rd. &’Echlm St., Townsville. 
Homecrafts, Tas P4_td. 199 Collins St,, Hobart. 
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A READER BUILT IT . . . continued 


Extra gain, isolation for VFO 

Part of the fun of amateur activities is in taking an existing 
circuit idea and adapting it to one's own requirements. The 
VFO, in particular, is a device which lends itself to almost 


unlimited 


This design is a modified version of 
the “All Transistor VFO” published in 
the August, 1966, issue of “Electronics 
Australia” (page 59). The oscillator sec¬ 
tion of my design is the same as that in 
the original article. 

I built the original design for use on 
the 144MHz amateur band, but it did 
not have enough isolation or enough 
power to drive the multiplier chain of 
the transmitter. Then the idea crossed 
my mind of using a FET source 
follower after the BF115 oscillator 


variation. 


stage, followed by the second BF115 as 
a class “A” amplifier. The cost of 
doing this would be negligible. 

The circuit shown was built and 
functioned perfectly. Shorting the out¬ 
put of the class “A” stage does not 
shift the frequency of the oscillator. 
The class “A” amplifier is tuned to the 
fundamental frequency and no re-peak- 
ing will be necessary. 

The circuit was used to tune from 
4.000MHz to 4.06MHz to work in the 2 
metre amateur band. It is very simple 


BF115 

OSCILLATOR 


2N5459, 

MPF102,MPF105 

SOURCE 

FOLLOWER 


BF115 

CLASS-A 

AMPLIFIER 



Main feature of the circuit is the inclusion of a FET in a source 
follower configuration to provide improved isolation of the oscil¬ 
lator. Any 9V regulated power supply can be used. 


Suppressed zero voltmeter 

Inspired by the recent collection of automotive devices fea¬ 
tured in these columns, here is a circuit for an expanded 
scale voltmeter. It is particularly valuable when checking 
voltage regulator systems. 


This is a simple circuit which gives 
an expanded scale over the range 10 to 
15 volts. It uses a standard 0-1 00m A 
meter. 

The individual voltages of the zener 
diodes Z1 and Z2 are not critical pro¬ 
vided they add up to 10V, or whatever 
value is chosen as the minimum scale 
voltage. The prime purpose of R1 and 
R2 is to make the zener diodes operate 
over the flattest part of their dynamic 
slope resistance curve, by adjusting the 
current flow through them. 

Resistor R3 is adjusted to suit the 
movement and the voltage range re¬ 
quired. For a 100 mA movement and a 
10 to 15V scale the resistance is equal 
t 0 15 — 10/100 x 10 -8 ; in this case 
50,000 ohms. In some cases a slight re¬ 
duction in the value of R3 may be re¬ 
quired to compensate for meter move¬ 


-- + -- 


5V lw/*“ 
ZENERI J" 


DIODE 

y 

0-I00mA 

12V < 


50K W 

ri : 

470A* 

: a (£S 


ment resistance and dynamic slope re¬ 
sistance of the zener diodes. 

Submitted by: Mr J. C. Clark, Box 
93, Bunnythorpe, N.Z. 

Editorial Note: Previous articles pub¬ 
lished in “Electronics Australia” 
similar to the above are: An Expanded 
Scale Automotive Voltmeter, March 
and April, 1963, File No. 7/M/21; A 
Voltmeter For Your Car, August, 1965, 
File No. 7/M/26.) 



to make a class “C” valve amplifier to 
follow the VFO output, and this then 
feeds into the crystal socket of the 
transmitter. 

Readers intending to build this VFO 
should refer to the original article, 
which gives constructional details and 
information covering frequency adjust¬ 
ment. 

Most FETs will work in the VFO, 
MPF105, 104, 103, 102, and 2N5459. 
Stability is excellent and tuning further 
stages of the transmitter has no pulling 
effects on the oscillator. 

Submitted by: Mr T. Robinson, 
VK3YBP. 


ANOTHER GREAT 
_S '"ervisot 
QUALITY PRODUCT 


Aero-Klene 

Ideal for Tape 
Recorder Head & 
Tape Cleaning 

A new specialised electrical and mechanical 
cleaning fluid that is HARMLESS to ALL 
PLASTICS, PAINT, RUBBER, etc. Non-toxic, 
non-inflammable, highly penetrating, quick 
drying. 6 oz aerosol tin with 5" applicator 
from leading Electrical Wholesalers and 
Sound Specialists. 

Also used for — 

Dry contacts and switches • Printed circuit 
boards • Relays, potentiometers • Precision 
instruments. 

$1.20 


Distributed by— 

JACOBY# 

MiTCHELL 

Sydney • Melbourne • Adelaide • Brisbane 
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BUYING V! ALKIE TALKIES ? 


IPS NOT EASY! Best way is an 
‘on site’ demonstration, prefer¬ 
ably with competition from brand 
‘x’—then you KNOW which 
does the job. We know you’ll 
pick TELECON — not just be¬ 
cause it’s best in performance, 
but for service, spares and reli¬ 
ability too. Don’t take our word 
—ask some of the 50 Govern¬ 
ment Departments (and others) 
that use them. Better still, ask 
for a demonstration—now. (User 
list and pamphlets available on 
request. 


FROM .1 to 5 WATTS, 
AND ALL PRICES FROM 
$40 TO $400. VHF AND 
UHF TYPES TOO. Or per¬ 
haps you need a radio page 
system — or antennae — or 
test equipment. We should 
mention, we have the best 
equipped workshop for re¬ 
pairs, and spares to keep 
your equipment running for 
at least five years. 



•Australasian Agents: 

Strato Communications Pty. Ltd., 

25 WENTWORTH ST., PARRAMATTA, N.S.W, 2150 
Telephone 635-9856, 635-5569. 


TEDCO PTY. LTD., 
579 Murray St., 
Perth, W.A. 6000 


HOMECRAFTS-TAS., 
199 Collins St., 
Hobart, TAS. 7000 


AUSTRALIA SOUND & 
TELEVISION CO., P/L., 
35-39 Yarra Bank Road, 
South Melbourne.VIC. 3000 


FRED HOE & SONS P/L., 
Block 23, Industries Road, 
Salisbury North. Brisbane. 
QLD. 4107 



■ Ceramics 

■ Plastic Film 

■ Electrolytics 

■ Silvered Mica 

■ Potentiometers 

■ Paper Capacitors 

■ Connectors 

■ Switches 

■ Trimmers 

■ Centralab Packaged 
Electronics 


ALLIED CAPACITORS PTY. LIMITED 


Distributed by ^ A Hawker Siddeley Company 
Ferris Bros. Pty. Limited, 752 Pittwater Rd. 
Brookvale, N.S.W. 2100. Ph. 93-0221 (10 lines) 


Write for catalogue and service information to 
Allied Capacitors Pty. Limited, 

752 Pittwater Rd., Brookvale, N.S.W. 2100. 

NAME.PHONE. 

ADDRESS. 


^ .POSTCODE. 


ALLIED CAPACITORS 

specialised facilities and years of experience 


enable Allied to design and manufacture for your specific needs 


FB4211/60 
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A READER BUILT IT . . . continued 

Audio oscillator from oddment parts 

Most experimenters have a need for audio test tones at 
some time or other, even though this is not sufficient to 
justify an elaborate and costly instrument. In many cases 
a simple design like this one may do all that is required. 


This oscillator is a general purpose 
fixed frequency, sine wave audio 
oscillator having an output of approxi¬ 
mately 30V peak-to-peak. Its main use 
is for troubleshooting in all kinds of 
audio gear; audio stages of TV and 
radio receivers, disc and tape am¬ 
plifiers, etc. 

Valve VI and associated com¬ 
ponents constitute the oscillator proper. 
The valve introduces a phase shift of 
180 degrees from grid to plate, and the 
tuned circuit, LI, Cl, C2, introduces a 
further 180 degrees phase shift at its 
resonant frequency. A total phase shift 
of 360 degrees is therefore realised and 
the circuit oscillates. 

The coil LI and the capacitors Cl, 
C2, are the frequency determining 
components. Coil LI is the primary of 
a midget speaker transformer. Capaci¬ 
tors Cl and C2 can be selected to give 
the desired frequency, a value of 
.047uF giving about 400Hz with the 
particular speaker transformer used in 
the original. 

If desired a multi-position switch can 
be fitted to this part of the circuit so 
that a selection of several capacitor 
pairs is available, giving a range of 
switched frequencies. This is useful 
for making frequency checks. The 
earthy side of the capacitors should be 
switched and both capacitors in each 
pair should be of the same value. They 
should be 600V types. 

The valve VI can be any one of the 
many voltage amplifier valves avail¬ 
able, e.g., 6AU6, 6BA6, 6C4, 6J5, 
6SQ7, 6AV6, etc. If one of the pen¬ 
todes is used it should be triode con¬ 
nected, i.e., screen and suppressor tied 
to the plate. 

Capacitor C3 should be selected to 
give a convenient output voltage. If too 
large it may allow the oscillator to be 
unduly loaded if connected to a low 
impedance load. A value of about 
.005uF was used in the original. 

(Editorial note: If a low impedance 
output is required, it should be a 
simple matter to provide this by using 
the low impedance secondary winding 
on LI, shown in the original circuit as 
“not used.” 

In any case, the suggested method of 
minimising loading would be satisfac¬ 
tory only where a single frequency was 
being generated. Where a number of 
frequencies, including the lower audio 
frequencies are provided as already sug¬ 
gested, it will be difficult to provide a 
capacitor value which will be adequate 
for the lowest frequency, yet able to 
provide adequate isolation at the high¬ 
er ones. In this case, the largest prac¬ 
tical capacitor, in conjunction with a 
series resistor, may be a better 
approach.) 

The power supply is novel in that it 
is designed to operate from any con¬ 
venient 6.3V supply. This feeds the 
heaters and is also stepped up through 
a speaker transformer to provide a high 
tension supply. In the writer’s case the 


transformer used developed 300V. This 
is then rectified by V2, a 6AL5 or the 
diode plates of a 6AV6. The output is 


filtered by the resistor capacitor net¬ 
work. Use the largest speaker trans¬ 
former available for L2, as the power 
involved is moderately high. 

Wiring of the unit is not at all criti¬ 
cal, and it can be built on a simple 
metal chassis and housed in a metal or 
wooden box. 

Even if all new parts are used, in¬ 
cluding the valves, the cost should be 
under $10. Usually all, or most, of the 
parts can be salvaged from the junk 
box. 

Submitted by: Mr F. Ranner, 3 
Whitlaw Street, Pearce, A.C.T. 2607. E 

I-*-NOT USED 


The circuit is simple 
and not particularly 50K : 
critical. As shown it 
provides only a 
single frequency , but 
can easily be mod¬ 
ified to provide sev¬ 
eral switched tones. 

A modified output , 
using the low im¬ 
pedance winding on 
LI is also possible. 
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■ 600VW TL600VW 



From U.S.A. 

new from DELTA 
the COMPUTACH! 



An exclusive computer-tachometer for 
precise r.p.m. measurement in easy-to- 
build kit form. For any 12 volt engine 
with any type of ignition systems. Only 
$37.00 post paid. 


D-8000 r.p.m. range 
Perfect linearity-zero paralax 
Adjustable set pointer 
Translucent illuminated dial 
All-angle ball and socket mtg 
Meter 3b dia x 3$ deep. 



Close brother is the 
successful DELTA MARK TEN 
capacitive discharge IGNITION SYSTEM 

Essential for sports and modified engines 

features * All-weather instant starting 

★ Improved gas mileage 

★ Long points plus plug life 

★ Virtually eliminates ignition tune-up. 

For further information contact: 

TASTRADE SUPPLIES PH. 54 5175 

P.O. BOX 159, RIVERWOOD, N.S.W. 2210 
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Video Discs — a new field for the gramophone record 


The disc recording, which has successfully held its own 
against all-comers in the audio field, appears set to invade 
the video field, following the recent demonstration of the 
first practical system of making high definition video re¬ 
cordings on inexpensive plastic discs. The development may 
also have repercussions in the audio field. 


by Harry Tyrer 


In recent years, several systems have 
been developed to allow recorded video 
signals to be reproduced by means of 
the ordinary domestic television recei¬ 
ver. First came the small video tape 
recorder, using helical scan, which 
would also allow domestic production 
of video tapes by using a suitable cam¬ 
era. This worked out quite well, but the 
equipment involved a fairly high initial 
cost, as well as the requirement of ex¬ 
pensive video tapes (and relatively ex¬ 
pensive maintenance). Later non-magne- 
tic (optical) systems provided playback 
facilities only of pre-recorded material 
such as the EVR (Electronic Video 
Recording) player developed by CBS 
Laboratories which gives 30 minutes 
playing time from a 7in diameter film 
cartridge, in colour or monochrome, 
and sound; and RCA’s “Selectavision” 
which also provides up to 30 minutes 
playing time in colour from a spool of 
embossed transparent plastic, the image 
being re-created by a laser beam. (See 
“Electronics Australia,” May, 1970, 
page 23.) 

The systems so far developed all re¬ 
quire fairly bulky spools or cassettes 
and relatively expensive playing equip¬ 


ment. From the point of view of stor¬ 
age and ease of manufacture, disc 
recordings offer definite advantages, 
but so far discs have not been seriously 
considered for video recordings, be¬ 
cause of limitations in the amount of 
information which can be impressed 
and recovered using traditional record¬ 
ing industry techniques, and the diffi¬ 
culties of designing a mechanical trans¬ 
ducer capable of operating at video fre¬ 
quencies. 

Television pioneer John Logie Baird 
did succeed in recording video 
information on an ordinary 78rpm 
disc in 1927, but this was feasible only 
because Baird was using a low defini¬ 
tion (30-line) system. The sound was 
recorded on a separate disc. Later disc 
systems were able to present a succes¬ 
sion of still pictures with recorded 
sound, using the normal stereo record¬ 
ing technique — one channel for video, 
the other for mono sound. 

However, the advantages of the disc 
for video recordings were not lost on 
the gramophone record industry, and in 
1965 the Decca Record Company, of 
England and AEG/Telefunken, of 
Germany, decided to form a company. 







Figure L Two 
microphotographs 
showing , to the 
same scale , the 
groove density of 
a Teldec video 
disc and a nor¬ 
mal LP disc. 



The video discs are pressed 
from thin and flexible PVC 
foil, which appears flimsy but 
is extremely tough and is able 
to withstand 1000 playings 
without suffering significant 
damage from the playing stylus. 

Teldec, as a joint venture, for the pur¬ 
pose of developing a practical video 
disc system for use in the home. The 
results of five years research and deve¬ 
lopment effort were demonstrated re¬ 
cently in Berlin, when Press representa¬ 
tives saw 625-line television from sig¬ 
nals mechanically cut on disc, and 
mechanically tracked. The prototype 
equipment used (the system is not ex¬ 
pected to be marketed for about 2 
years) gave approximately 12 minutes 
of good quality video and simultaneous 
sound from a single 12in disc. State¬ 
ments made by Teldec scientists who 
presented the demonstration indicate 
that the playback equipment will be in¬ 
expensive (about £50 in the U.K.), 
and that the discs will be mass pro¬ 
duced, to retail at about the same price 
as an LP disc. 

Although the system uses a disc simi¬ 
lar to an LP record, and a piezo-elec¬ 
tric transducer for mechanical tracking, 
such similarities to the domestic record 
player are largely superficial. 

The first problem which the research 
team had to overcome in the develop¬ 
ment of the system was the limitations 
of currently used disc recording tech¬ 
niques. This is adequate for sound 
recording, which requires a flow of 
information at the rate of about 
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3 x 10“ bits per second. For video in¬ 
formation. a flow of information 100 
times greater is required (i.e., 3 x 10 7 
bits per second). This means that, using 
normal disc recording techniques, the 
disc area would have to be increased 
100 times to record picture information 
of equivalent duration. Since this is im¬ 
practical, the alternative is to pack a 
greater amount of information on to 
the same area. However, there are 
limits to what can be achieved by 
such means, and so it becomes neces¬ 
sary to compromise playing time — the 
system has to operate at a faster speed 
to maintain the information flow re¬ 
quired. This inevitably means less play¬ 
ing time. 

To achieve the necessary information 
density, the research team has: 

(1) Developed a disc with a groove 
width of .007 to .008mm, correspond¬ 
ing to a density of 120 to 140 grooves 
per millimetre width. 

(2) Developed special frequency 
modulation recording equipment which 
resulted in a further increase in storage 
density. 

(3) Designed a system which rotates 
the disc at 1500 rpm. 

A major advantage of the frequency 
modulation recording technique is that 
it allows all frequencies to be cut at the 
same amplitude. It is thus possible to 
reduce drastically the land between 
grooves and to pack grooves closely 
together. Figure 1 shows a comparison 
between a single groove of a con¬ 
ventional LP and the large number of 
grooves possible with the Teldec system 
in the same width. 

The net result of these developments 
is that the Teldec video disc has a 
theoretical playing time of around 15 
minutes, although in practice it appears 
likely that 12 minutes will be the nor¬ 
mal playing time. 

The sound signals are pulse modu¬ 
lated, the pulses being accommodated 
in the blanking intervals between 
fields. 

The next problem requiring to be re¬ 
solved was the development of a prac¬ 
tical but inexpensive playback system. 
It was obvious from the start that the 
conventional transducer used in audio 
would be quite unsuitable for operating 
at the high frequencies used in video 
work. 

With normal gramophone tech¬ 
niques, the stylus traces the excursions 
of the groove. The movement at the 
stylus tip is transmitted to the trans¬ 
ducer (either electro-magnetic or piezo¬ 
electric) which converts mechanical os¬ 
cillations into a varying electrical sig¬ 
nal. In order to follow the groove vari¬ 
ations closely, the stylus itself must 
have a very sharp tip which will fit into 
even the smallest depression in the 
groove wall. Since the stylus tip, how¬ 
ever small, has a definite mass, it -also 
has inertia. When acting against the 
groove walls, which possess elasticity, 
the mass and inertia give rise to reso¬ 
nances when subjected to rapid move¬ 
ment. In audio techniques, it is possible 
to design pickups in which the resonant 
frequencies are outside the normal 
operating range, but in the case of the 
video disc this would not be possible 
using conventional methods. It there¬ 
fore became necessary to consider an 
entirely new approach to transducer 
design. 

The first consideration was the need 
to translate high density signals, requir- 





SAVE $’s ON ALL YOUR 
HI-FI REQUIREMENTS 


AT “ARROW”!! 


Before you buy check our prices. We invite you to visit us — browse 
around — ask questions and take advantage of our knowledge and ex¬ 
perience to guide you to happy Hi-Fi buying. 

Choose from such well known brand names as Ferrograph, Labcraft, 
Wharfedale, Leak, Goodmans, Dual, Tandberg, Thorens, Shure SME, 
Quad, Monarch, Kenwood, Sansui and many others. 


Tapedecks 
from $142.00 
Sony TCI25 


Speakers 

from $38.00 

Leak Sandwich Mkll 

FOR OVER 20 YEARS 


Amplifiers 

from $85.00 

Leak Stereo 30 plus 

MIX AND MATCH AT ARROW. 

We will be pleased to suggest .equipment 
to suit your budget. 


ARROW HAVE BEEN SYDNEY’S FOREMOST 
HI-FI CENTRE. 


Turntables 
from $54.00 
CEC.STP.93 
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DO YOURSELF A FAVOUR 
LISTEN TO ADC CARTRIDGES 
THEN BUY 

IF IT'S BETTER SOUND 

its ADC 



ADC.220X, Compliance 20 units, quality spherical diamond stylus. 

Price $20.00 

Compare this model to any of these makes: 

Grado BTR, Empire 808, Shure M3D, Shure M44-7, Shure M44-C, Pickering P/AT, 
Pickering P/AC 

ADC.220XE, Compliance 20 units, quality elliptical diamond stylus. 

Price $25.95 

Compare this model to any of these makes: 

Grado BTE, Empire 888, Shure M44-5, Shure M75-6, Pickering V15/AC3 

ADC.990XE, Compliance 25 units, hi-polish elliptical diamond stylus 

Price $29.95 

Compare this model to any of these makes: 

Empire 808E, Shure M3 IE, Shure M32E, Shure M44E, Shure M75-G, Pickering VI5 
AT3, Pickering V15 AC3, Pickering XV15/AC, Pickering DCF 100 

ADC.660XE, Compliance 30 units, hi-polish elliptical diamond stylus 

Price $39.95 

Compare this model to any of these makes: 

Empire 888E, Shure M55E, Shure M75E, Shure M92G, Shure M93E, Pickering V15 
ATE3, Pickering XVI5MM, Pickering DCF350 

ADC.550XE, Compliance 35 units, hi-polish elliptical diamond stylus 

Price $44.95 

Compare this model to any of these makes: 

Empire 888TE, Shure M91E, Shure M92E , Pickering V15/AME3, Pickering XV15 
ATE, Pickering DCF 200, Pickering XV15/AME, Decca 800EM Mk.2. 

ADC.10E, Mk.2, Compliance 35 units, grain oriented diamond stylus 

Price $59.50 

Compare this model to any of these makes: 

Empire 888VE, Pickering XV15/750E, Stanton 681 A, Stanton 681 SE, Stanton 681 EE, 
Ortofon SL15 

ADC.26, Compliance 50 units, grain oriented diamond stylus 
A State of the Art Cartridge. 

Price $75.00 

Compare this model to any of these makes: 

Empire 99VE, Stanton 681 TWIN, Ortofon SL15T 

ADC.25, Compliance 50 units, 3-grain oriented diamond styli 
A State of the Art Cartridge 
Price $100.00 

Compare this model with this make: Empire 1000ZE 

ONLY 'ADC' BRINGS THE LIVING PRESENCE 
OF THE WORLD'S GREAT ARTISTS TO YOUR HOME! 


J. H REPRODUCERS CO. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 
TELEPHONE: 277-3066 

Exclusive Australian Agents for — ADC Cartridges and Amplifiers, Kef speakers, J. H./G. H. Unipoise Pickup 
Arms, Pritchard Arms, TRANSCRIPTOR TURNTABLES and the popular J.H. Synchronous Turntable. 
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The prototype playing mechanism for the video disc system. Note 
the “hump” in the playing deck, which raises the disc at the point 
where it passes under the playing head . Air pressure holds the disc 
against the stylus . 


ing a stylus with a tip radius smaller 
than .0001mm. A tip radius as small as 
this would have a sharpness about 
equivalent to the edge of a razor blade, 
and even if such a tip could be made, 
it would cause severe damage to the 
record surface at any feasible playing 
weight. 

Next to be considered was the wide 
frequency range required for TV sig¬ 
nals, about 3MHz. The mass of any 
tracing stylus, no matter how small, 
could not even come close to executing 
such rapid movements. 

The ingenious solution adopted to 
overcome both these problems is illus¬ 
trated in figure 2. The pickup head is 
provided with a tiny diamond stylus 
connected to a piezo-electric transducer, 
both carried by a fine diameter tube. 
This transducer is pressure operated, 
but its weight is never applied to the 
surface of the disc itself. Instead, the 
surface of the disc is pressed lightly 
against the stylus by a cushion of air, 
formed by air blown against the 
under-side of the disc through a slot in 
the playing deck. The playing deck also 
has a “hump” directly under the play¬ 
ing head. It does not rotate in use; in¬ 
stead the disc is rotated by a boss fitted 
with three pegs which locate in corre¬ 
sponding holes in the centre of the 
disc. The recording uses the hill-and- 
dale method. It will be observed that 
the stylus is radiused along the leading 
edge. As the track moves past the 
stylus, the radiused edge deforms the 
hill-and-dale track. When the track 
passes the trailing edge, it springs back 
to its normal shape, and the stylus 
responds to the instantaneous load re¬ 
lief at the trailing edge. The variations 
in pressure which occur are applied to 
the piezo-electric transducer to be con¬ 
verted into electrical signals. 

The playing deck itself is relatively 
simply. Although it is superficially sim¬ 
ilar to a normal record player, there 
are two important differences. Firstly, 
the stylus is not self-feed ing. as in the 
case of audio equipment. Instead, it has 
a positive advance system, employing a 
pulley and cord arrangement to ad¬ 
vance the stylus by one groove width 
per revolution (figure 3). The stylus 
assembly is flexibly mounted so that 
any slight inaccuracy in stylus/groove 
alignment is compensated by the 'guid¬ 
ing action of the groove itself. 


At the high speed of rotation, 1500 
rpm, the centrifugal force generated 
stabilises the vertical motion of the flex¬ 
ible plastic foil disc. 

The second major difference between 
the video disc player and normal 
record player is that, as previously 
mentioned, there is no rotating platter. 

The prototype player shown in the 
photograph above has no changer 
mechanism, but the development team 
have indicated that they are working 
on the design of a changer which 
would avoid irritating breaks to change 
discs every ten minutes or so. They say 
it would be feasible to design a changer 
which would play for two hours, with 
very short interruptions between discs, 
from a stack of discs only 5mm high. 

The conventional spiral track is used 
for the video discs, but to provide a 
stop-frame facility, each revolution pro¬ 
vides a single TV picture. By dis¬ 
connecting the stylus feed mechanism, 
the stylus will simply slip back across 
the low-profile flexible groove wall at 
the same point of each revolution to 
replay the same groove continually, 
until the feed mechanism is actuated 
again. 

The question which remains to be 
answered is: “Can the system be re¬ 
garded seriously as a practical video 


recording and playback system?” 
Technical Press representatives who 
attended the demonstration apparently 
think it can. A report in “Wireless 
World” (August, 1970) says: “Those 
fortunate enough to attend the world 
premiere were astonished at the fidelity 
of the pictures seen on a multiplicity of 
television monitors. The quality of the 
black-and-white signal is comparable to 
the (British) 405-line system, although 
the picture is transmitted on 625 lines. 
It is confidently expected that colour 
video discs will be available a few 
months after the release of the black- 
and-white discs.” 

The new system may well have an 
interesting application in the audio 
field. According to Dr Ing. Wolfgang 
Berger, who was one of the scientists 
who presented the new system at its re¬ 
cent demonstration: “The dense storage 
technology embodied in the video disc 
can also be applied to the recording of 
audio signals. The playing time thus 
obtained is longer, and the next step 
from normal stereophony using two 
signal channels to quadrophony, 
through the medium of four channels, 
will involve no difficulty.” 

Dr Berger also indicated that prob¬ 
lems of rumble and anti-skating bias 
compensation would not be significant 
using the video disc system. Q 


TUBE 

(CONNECTED TO CARRIAGE 



Figure 2. Diagram of the transducer ar¬ 
rangement, showing the side view, with a 
cross section of part of a single track. The 
undulations in the disc surface represent 
the FM hill and dale recording. The track 
is held against the stylus by air pressure. 


CARRIAGE WITH PICKUP HEAD 



Figure 3. A simplified diagram showing the main elements 
of the video disc player deck . Note that there is no rotating 
platter, and that the disc is rotated by the boss in the 
centre of the deck. 

ELECTRONICS Australia, September , 7970 


133 
















































MA75 

Top of the BSR 
range. Features 
11” die-cast 
turntable and 
clip-in cartridge 
holder. 


MA70 

Favourite of 
sound enthusiasts 
all over the world. 


f MA65 

Engineered to 
the same high 
standards as the 
others and 
incorporating 
many of their 
features. 


4 GREAT 
TURNTABLE 


BSR 

UNITS 


MA55 ^ 

The BSR MA55 
provides an 
economical unit 
packed with BSR 
features. 


TURNTABLE 
11” dia. 
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BSR (A’Asia) Pty. Ltd. 

Monarch Works Industrial Estate. 

St. Marys N.S.W. 

Phone: 623-0375 



WHOLESALE DISTRIBUTORS 

Goldring Engineering (A’Asia) Pty. Ltd., 

N.S.W.: 443 Kent St., Sydney, 2000. 29-1275 
VIC.: 162 Pelham St., Qarlton, Vic. 3053. 67-1197 
QLD.: 415 Adelaide St., Brisbane, Qld. 4000. 2-3247 
W.A.: 32 Northwood St., Perth, W.A. 6007. 8-4988 
S.A.: 77 Wright St., Adelaide, 5000. 51-5117 RQD 
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NOW 

BSR MINICHANGER 

II EJ Factory pre-assembled with stereo 
IVLaCn cartridge, base and dust cover. 

• A versatile, dependable record changer designed for 
compact equipment installations. Especially suitable 
for book width component systems. 

• Low mass tubular aluminium tone arm. 

• Automatic or manual play at 16, 33, 45 and 78 RPM. 

• Intermixes 10" and 12” records of the same speed. 

• Automatic shut-off after last record. 

• Detachable spindle. 

• Complete with A/C cord and audio cable. 


$59.95 including tax 


BSR (A’asia) Pty Ltd 
Ann Street Industrial Estate 
St Mary’s NSW 

Telephones 623 0375 and 623 0376 



Wholesale Distributors Goldring Engineering (A’Asla) Pty Ltd New South Wales 443 Kent Street Sydney 2000 Telephone 29-5802/3/4 Victoria 162 
Pelham Street Carlton 3053 Telephone 34-5105 Queensland 415 Adelaide Street Brisbane 4000 Telephone 2-3247 Western Australia 32 Northwood 
Street Leederville 6007 Telephone 84-988 South Australia 77 Wright Street Adelaide 5000 Telephone 51-5117 bsr : pio 9 a 
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CLASSICAL 


RECORDINGS 

Reviewed by 

Julian Russell 


BERLIOZ—The Damnation of Faust 
Janet Baker (mezzo-soprano); Nic¬ 
olai Gedda (tenor); Gabriel Bac- 
quier (baritone); Pierre Thau 
(bass). Paris Opera House Chorus 
and the Orchestra of Paris con¬ 
ducted by Georges Pretre. H.M.V. 
Angel Series Stereo SLS947/2. 

Despite its many good features I 
was, on the whole, disappointed with 
this new recording of a work which 
has been crying out for a good new 
recording for many years. To perhaps 
too large an extent my response was 
conditioned by memories of the ad¬ 
mirable performance I heard in Lon¬ 
don last year given by the Sadler’s 
Wells Opera Company at the Coliseum 
under the direction of Charles Macker¬ 
ras. Whatever shortcomings the Col¬ 
iseum performance might have suffer¬ 
ed from rather too smart staging were 
more than balanced by Mackerras’ 
superb presentation of the music. It 
was hailed by critics and the public 
alike as the most outstanding operatic 
production of the year and was not¬ 
able for brilliant playing by the 
orchestra, singers made aware of the 
significance of every bar of their roles 
and—an important factor—irreproach¬ 
able diction. If ever a performance beg¬ 
ged to be recorded it was that one. 

Unfortunately many of the merits of 
the Mackerras performance are missing 
in this new Angel set. So as not to 
leave you with too bad an impression 
of a set which for many might be reas¬ 
onably welcome in the absence of any 
really good modem recording of the 
work I shall list its faults first. In the 
first part the chorus of peasants is al¬ 
most inaudible. I am aware that Faust 
asks: “What is that distant noise?” but 
surely it need not be quite so distant 
as it is made to sound here. I liked 
very much the Easter Hymn though 
the early part of the Hungarian March 
might well have profited from a little 
more of the martial spirit. The dream¬ 
like atmosphere of the Chorus of Sylphs 
begins beguilingly but later the sound 
grows a little congested. 

To me, the much heralded Orches- 
tre de Paris has not yet reached the 
high standard, at any rate on records, 
that was promised though I have sel¬ 
dom heard the first two Debussy Noc¬ 
turnes played better than they were 
by the orchestra at the Strasbourg Fes¬ 
tival last year under Barbirolli. How¬ 
ever the least said about the Brahms’ 
Fourth which followed the better. The 
orchestra plays reasonably well 
throughout much of the new set but 
lacks real bite in important passages. 
Nicolai Gedda is a typical Italian tenor 
and his voice lacks the blade-like 


thrust of a good French singer in his 
role. Moreover his diction, perhaps be¬ 
cause of his distance from the mike, 
is seldom easy to make out. And many 
of the other vocalists, if one excepts 
Janet Baker, suffer from the same 
handicap. Miss Baker’s performance is 
beyond praise and is the outstanding 
highlight of the production. 

Although the orchestra is for most 
of the time efficient rather than in¬ 
spiring it has its really great moments. 
The enchanted music of Faust’s sleep 
before the Ballet of Sylphs is one. 
Some of Pretre’s tempos can only be 
described as downright eccentric. I am 
truly sad about not being able to show 
enthusiasm about a new recording of 
a work that has received such scant 
attention from the major companies, 
but there it is. It is perhaps the best 
available today. But I am afraid that 
that, on its own, doesn’t make it quite 
good enough. 

★ ★ ★ 

FAVORITE BALLET MUSIC — 
Coppelia; Sylvia; Faust; William 
Tell. New Philharmonia Orches¬ 
tra conducted by Charles Macker¬ 
ras. Columbia Studio 2 Stereo 
TW0275. 

In the previous review I mentioned 
the splendid playing of Mackerras’ 
orchestra in the London production of 
Berlioz’ Damnation of Faust. In this 
disc of bits and piece of ballet music 
you can verify what his playing must 
have been like in the Berlioz. Here 
you find unslackening vigour alternat¬ 
ing with a graceful sense of rhythm, 
indeed a refinement of rhythm foreign 
to most other conductors of British 
origin. (Mackerras is, of course, Aus¬ 
tralian. And perhaps because of this 
fact has been condescendingly treated 
by some Australian critics.) But any¬ 
one with, a fair mind need only com¬ 
pare the playing of Mackerras’ orches¬ 
tra with that of the Orchestra de Paris 
to recognise Mackerras’ immense 
superiority. Try the opening of Sylvia 
as a sample. 

Mackerras even manages to give the 
faded old Ballet Music from Gounod’s 
Faust a fresh complexion. Here you 
will find no Marie Laurencin pretti¬ 
ness, nothing treacly, for Mackerras 
•is essentially a masculine conductor— 
perhaps a little too masculine for 
idolators of the baroque and the avant 
garde. I am happy to be able to an¬ 
nounce that he is to make a tour of 
Australia for the A.B.C. next year to 
which I am looking forward eagerly. 
And those with little taste and less 
experience of what the rest of the 


world offers will have yet another 
chance to express their petty disap¬ 
proval. In the position Mackerras now 
occupies in the musical world their 
comments should have no more effect 
on him than mosquito bites—that is if 
he deigns to notice them at all. 

There are, by the way, other critics 
who loftily consider Columbia’s Studio 
2 process, together with Decca’s Stage 
4 process, as gimmicky. In this pro¬ 
duction it is used with the utmost dis¬ 
cretion producing sound outstanding 
in clarity, depth and separation, and 
serves here only to emphasise the 
immaculacy of Mackerras’ phrasing, 
the delicate firmness of his accenting, 
and his general impeccable taste. 
Highly recommended even if your 
tastes do not as a rule run to this 
kind of sweet music. 

★ ★ ★ 

BRITTEN — The Prodigal Son. Peter 
Pears (tenor); John Shirley-Quirk 
(baritone); Brian Drake (baritone); 
Robert Tear (tenor). English Opera 
Group Chorus and Orchestra 
directed by Benjamin Britten and 
Viola Tunnard. Decca Stereo 
SETA438. 

This is Britten’s “Third Parable for 
Church Performance,” to give it the 
composer’s own subtitle. The two first 
were, of course. Curlew River and The 
Burning Fiery Furnace. The Prodigal 
Son is based on much the same struc¬ 
ture as the two earlier parables — per¬ 
haps the most striking resemblance, at 
any rate the one most easily recognis¬ 
able, is its opening and-closing with a 
procession of monks. This is, of course, 
a splendid prelude and epilogue for a 
work intended for performance in a 
church. It offers a readymade introduc¬ 
tion and a dramatic finale. But the 
theme used here in the monk’s chanted 
entry has more significance than that 
used in the other two. Indeed it pro¬ 
vides the germ for most of the musical 
ideas from which the rest of the work 
grows. 

Another important point of differ¬ 
ence is that The Prodigal Son is. for 
want of a better word, more earthy 
than its two predecessors. Its story fol¬ 
lows the biblical narrative closely — 
the departure of the Prodigal after 
temptation, his debaucheries in the city, 
and his repentant homecoming with, of 
course, the slaying of the fatted calf. 
Britten, who uses a superb sense of 
drama in all his “acted” works, makes 
wonderful use of the opportunity 
offered here to contrast the pastoral 
atmosphere of the Prodigal’s home and 
the licentiousness of his visit to the 
city’s gambling and whoring dens. The 
libretto is again supplied by William 
Plomer but such being the nature of 
things, well-known quotations from the 
Bible are such common coinage of the 
language nowadays that their repetition 
here sounds at times a little sententious. 

Britten again uses a small orchestra 
with tuned percussion in the masterly 
manner which he seems to have made 
quite his own. The balance achieved 
by the recording engineers makes every 
note of this highly ingenious accom¬ 
paniment and commentary audible at 
all times. The tenor part of the Temp¬ 
ter is sung by Peter Pears. I have never 
been an admirer of the quality of his 
voice, though his musicianship is un¬ 
challengeable. To me his high notes 
often sound strangulated and his pro- 
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duction forced in the top register. As 
a contrast, Shirley-Quirk as the Father 
offers a noble reading, both vocally, in 
his beautiful baritone singing, and 
dramatically in his characterisation of 
the role. 

The other solo singers, Robert Tear 
as the Prodigal and Bryan Drake as 
his elder brother, are also admirable. 
The diction of all concerned is so good 
that not a word is lost, even during the 
sometimes long, decorative melismata. 

This recording will need no recom¬ 
mendation from me to become a must 
for all admirers of Britten, whose num¬ 
bers grow every day. Newcomers to his 
parables will perhaps find in it a more 
direct communication than they will in 
the other two. The recording is alto¬ 
gether admirable, the singing of the 
various choral combination beyond 
praise, and the orchestral playing brilli¬ 
ant at all times, even at its most un¬ 
obtrusive. The work was recorded in 
the Orford Parish Church. 

★ ★ ★ 

TCHAIKOVSKY — Manfred (Sym¬ 
phonic Poem). USSR Symphony 
Orchestra conducted by Yevgeny 
Svetlanov. HMV/Melodia Stereo 
ASD2558. 

Although Tchaikovsky described this 
work as a symphonic poem it is in the 
form of a nineteenth century symphony 
in four movements — lento lugubre, 
vivace conspirito, andante con moto 
and allegro con fuoco. It has a definite 
program based on the wildly romantic 
poem of the same name by the poet 
Byron. Generally speaking it is not one 
of Tchaikovsky’s most striking sym¬ 
phonic works, which perhaps explains 
its comparative neglect by conductors 
and recording companies. The Fourth, 
Fifth and Sixth Symphonies, Romeo 
and Juliet, Francesca da Rimini and the 
big ballets all take precedence in 
popular appeal. Yet the average listener 
to whom Tchaikovsky’s music speaks 
will find an acquaintance with Manfred 
rewarding. It has much to yield up to 
the diligent explorer. 

While it hasn’t all the freshness of 
melodic invention found in much of 
the composer’s other music it is most 
certainly not meretricious. And the 
scoring is always full of interest—and 
surprises. For example, the Man¬ 
fred theme, used as a sort of “idee 
fixe” all through the work, grows on 
one with each repetition. The Scherzo 
is orchestrated with the most sensitive 
delicacy and has some astonishing 
modulations to remote keys. The final 
orgy perhaps makes too free use of the 
chord of the diminished seventh, which 
since Wagner’s exploitation of it in The 
Flying Dutchman, gives it a trite sound 
nowadays. 

Few will be surprised to learn that 
the playing cf the U.S.S.R. Symphony 
Orchestra under Svetlanov has, about 
it. the true Tchaikovskian spirit. And 
the recording, when one remembers 
the early discs which emerged from the 
Soviet Union at the beginning of the 
L.P. period, is tremendously improved, 
and is quite up to the best European 
and American standards. 

Tchaikovsky himself was strangely 
prophetic about Manfred’s fate. He 
once wTote of it: “My Manfred will be 
played once or twice and then will dis¬ 
appear for a long time. With the ex¬ 
ception of the few connoiseurs who 
attend symphony concerts, no one will 


know it.” Tchaikovsky had, of course, 
not taken into account the develop¬ 
ment of the gramophone record. 

★ ★ ★ 

MOU SSORGSK Y-RAVEL — Pictures 
At An Exhibition. 

RAVEL—Mother Goose Suite. Or¬ 
chestra of Paris conducted by 
Serge Baudo. Columbia Studio 
Two (Promenade Series) Stereo 
TW0286. 

The Orchestre de Paris, about 
which I have been complaining, per¬ 
haps a bit querulously in previous 
notices, seems to have settled down in 
this excellently recorded disc. Or per¬ 
haps it is the firm direction of Serge 
Baudo, who, in my opinion, is the best 
of the present-day French conductors. 
I heard him do a fine job on a new 
Jolivet Piano Concerto in Paris a few 
years ago and a really sensitive and 
atmospheric Pelleas and Melisande at 
the Opera Comique. And anyone who 
can make the boys really play in that 
last named orchestra must really have 
something. At any rate he offers “Pic¬ 
tures” on this, his new disc, with the 
Studio 2 process bringing out every 
detail of Ravel’s marvellous orchestra¬ 
tion. You will have to make allowances 
for the French idiosyncracy that makes 
the horns produce a squashy tone 
rather like the beautifully played 
saxophone Li “The Old Castle.” 

Here and there the first trumpet 
adds a sentimental tremolo t 0 his tone 
but these are the only trifling faults I 
could find. Points to notice — the be¬ 
guiling delicacy in “The Ballet of the 
Unhatched Chickens,” the stunning 
climax crowning the lumbering strength 
of the Polish Ox Wagon, the rich low 
string tone in Goldenberg and 
Schmuyle which even suggests the 
Rembrandt-like furs of the rich Jew 
and the muted trumpet that evokes 
graphically the urgency of the poor 
one’s pleas. I have heard “The Market 
Place at Limoges” a little more 
pointedly accented, but the brass which 
follows in “Catacombs” is grand. 
“Baba Yaga” is truly exciting with 
perfectly focused timpani and brass. 
Indeed this is the best recording of 
true timpani tone I have heard for a 
very long time. “The Great Gate of 
Kieff” is majestically played and quite 
wonderfully recorded. 

The “Mother Goose” suite has all 
the merits you found in the Moussorg- 
sky with Baudo bringing off to perfec¬ 
tion the fairy-tale atmosphere of this 
charming work. Highly recommended. 

★ ★ ★ 

MENDELSSOHN—Sextet in D Major. 
BORODIN—Quintet in C Minor. 
Members of the Vienna Octet. 
Decca Stereo SXL 6414. 

It is difficult to believe that the 
Mendelssohn Sextet was the work of a 
15-year-old boy. (I think there must be 
a mistake about its being described on 
the record sleeve as being Opus 110. 
I don’t think even Mendelssohn was 
that precocious.) Admittedly the work 
is lightweight but it has an utterly 
beguiling adagio movement which 
shows talent far bevond the compos¬ 
er’s years, and the rest of the work is 
most expertly put together. The record¬ 
ing is, for the most part, beautifully 
clear though there are a few bars in 


the Menuetto where the strings sound 
a little nasal. Otherwise the playing by 
the members of the Vienna Octet is 
quite seraphic. When listening to these 
early works of Mendelssohn it must be 
remembered — and the sleeve notes 
remind you — that in his day the 
piano’s tone was much lighter than it 
is today, so that this must be taken into 
account if you find any slight tendency 
to muddiness in the scoring. Here I 
can state, it is minimal. The piano is 
not intended to sound like it does in 
the chamber music of Brahms and 
Schumann where it is used dramatic¬ 
ally. Mendelssohn uses it in a purely 
decorative capacity. 

For those who can afford the lux¬ 
ury of a disc they won’t play very often 
but turn to now and again for sheer 
refreshment, the Mendelssohn side will 
admirably suit this need. 

Mendelssohn was only 15 when he 
wrote the Sextet; Borodin was nearly 
30 when he wrote his Quintet. Com¬ 
pared to the former the latter is a very 
amateurish effort. It is true that music 
was only a sideline with Borodin, who 
was from his early years, a distinguish¬ 
ed scientist; and who even later in life, 
during his Prince Igor period, used to 
write music only when he was unwell 
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Until now videotape recorders with this type of 
electronic editing have cost much more; with 
the release of the Ampex VR-5103E superior 
finished productions can be produced quite 
economically. And the 5103E will edit from any 
video source, including television cameras, TV 
receivers, other videotape recorders and film 
chains. 

As the VR-5103E has an independent main audio 
track, sound may be added to a previously 
recorded tape so that narration or special audio 
effects may be added to your production. 

Tapes recorded on the Ampex VR-5103E 
recorder will playback on any other Ampex one 
inch helical scan videotape recorder. You can 
record for up to one hour — and replay sound 
through an internal speaker or external speakers 
and/or headphones. Horizontal resolution is 300 
lines, band width 3.0 MHz and video signal to 
noise 42 dB. 

The VR-5103E costs only $2750. Call any Simon 
Gray office or representative today and arrange 
to Meet the Editor. While you’re on the job ask 
to see the new CC-450 high quality viewfinder 
camera with separate mesh vidicon and remote 
control for the video recorder! 


At the moment you may well be using an Ampex 
5103 or 7003 videotape recorder. If so, you enjoy 
Ampex high quality picture resolution, easy 
operation and versatility. However, if you want 
to do more than record and playback tapes . .. 
if you want to create professional-type 
productions , we want you to Meet the Editor. 

The Ampex VR-5103E videotape recorder with 
electronic editing is the perfect addition to any 
videotape recording system. Capstan servo 
controlled electronic editing enables you to make 
professional quality productions. With the 
assemble-edit feature you can tape a scene — 
stop the recorder — change scenes — and start 
taping again. When played back there will be 
absolutely smooth transition between the scenes, 
and no picture disturbance. 

Tape a segment of a program, change lenses, 
alter the camera angle, change the lighting 
set-up, switch the subject-matter. .. you may 
forget about picture breakup at each point of 
change. 


Australian National Distributors 


Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8101 
Offices and representatives in all states. 











and couldn’t attend to his full-time job 
at the University of Moscow. In this 
Quintet you will find no signs of the 
inspiration that abounds m the B 
Minor Symphony or Prince Igor. In¬ 
deed, listening to the Sextet it is diffi¬ 
cult to imagine their creation by the 
same composer. I am afraid that des¬ 
pite the excellent performance I can 
only dismiss the work as trivial. 

★ ★ ★ 

VAUGHAN WILLIAMS—Symphony 
No. 5. Serenade to Music. (Origin¬ 
al version for 16 soloists and 
orchestra.) London Philharmonic 
Orchestra conducted by Sir Adrian 
Boult H.M.V. Stereo OASD2538. 

After the ferocious protests of the 
Fourth Symphony, the Fifth, even in 
its most unbuttoned bars, has a placid 
eloquence by contrast. I am sure that 
Vaughan Williams was quite deliberate 
in his intention to mute his passion 
so that it is there to be felt under¬ 
neath the music rather than to be 
overtly expressed by it. Now there is, 
in my opinion, nobody today who con¬ 
ducts Vaughan Williams’ music with 
more love and understanding than his 
old friend, Sir Adrian Boult. And my 
opening remarks perhaps explain why 
Boult doesn’t build up a giant climax 
in the recapitulation in the first move¬ 
ment. His restraint here makes what 
follows—in all the rest of the symphony 
—infinitely more significant. 

Again, although V.W. marked the 
Scherzo “presto,” Boult’s tempo is 
nearer to an allegro vivace, which gives 
himi added space to manoeuvre and so 
emphasise the subtlety of the orchestra¬ 
tion with its tonal and rhythmic con¬ 
trasts. and afterwards to give greater 
weight to the mystic meditations of the 
great slow movement. In fact all 
through the symphony Boult is careful 
to bring out every detail of the score 
rather than push it on relentlessly to¬ 
wards the relaxation of the final passa- 
caglia. And his dwindling away into 
what I can well imagine to be a state 
of nirvana at the end could not have 
been handled with more subtlety and 
sympathy. All things considered I think 
this is easily the best Fifth we have had 
on disc, including an earlier one by 
Boult himself. 

The first recording of the Serenade to 
Music was distinguished by as fine a 
group of solo vocalists as could be 
gathered together at the time. And very 
inspiring they were. Of those singing 
the parts.here, only Sheila Armstrong, 
Norma Burrowes, Alfreda Hodgson, 
Ian Partridge and John Carol Chase 
approach the original perfection of the 
earlier recording. But don’t assume 
from this that the ensemble offered 
here is not a beautiful piece of music 
making. This idyllic piece was com¬ 
posed as a tribute to the veteran con¬ 
ductor. Sir Henry Wood’s, Golden 
Jubilee Concert at the Albert Hall, 
London, on October 5, 1938, and still 
wears very well indeed. The words are 
taken from a love scene in Shakes¬ 
peare’s Merchant of Venice. The music 
is of the sweetest imaginable kind — 
a trifle too sweet sometimes in the solo 
violinist’s contribution — and the work 
is realised here with all the love that 
went into V.W.’s “grateful recognition 
of Wood’s services to music.” 

If lovers of Vaughan Williams’ music 
are of the same opinion as me they will 


hail this disc as perhaps one of the 
most beautiful couplings of his works 
ever released. It is difficult to imagine 
anyone thinking it a bore, however 
avant garde their present-day views. 

★ ★ ★ 

RICHARD STRAUSS — Seven Songs. 
MOZART — Four Concert Arias. 
Elisabeth Schwarzkopf and the 
London Symphony Orchestra con¬ 
ducted by George Szell. Alfred 
Brendel (piano). Edith Peinemann 
(violin). HMV Stereo ASD2493. 

It is fashionable nowadays to dismiss 
Elisabeth Schwarzkopf as “having only 
her technique left.” If you believed 
them you would be prepared to hear a 
voice full of holes, of worn quality, 
and used with strain. Nothing could be 
further from the truth. I found this 
delicious disc quite overwhelming in 
Schwarzkopfs purity of tone, breath 
control, and, above all, in her wonder¬ 
ful insight into the interpretation of 
both the Strauss and Mozart songs. I 
think all the Strauss items will be well 
known to lieder lovers — even Morgen 
is included — but I vastly enjoyed 
hearing them again in the manner they 
are presented here. The Mozart songs 
all exhibit the same mastery of style, 
an unruffled composure that disguises 
the perfection of her technique, and. by 
no means to be overlooked, the 
graciously co-operative accompani¬ 
ments provided by Szell and the Lon¬ 
don Symphony in the accompaniments. 
I can think of no woman singer since 
Elisabeth Schumann who could today 
produce a recital of this merit. 

★ ★ ★ 

LIONEL ROGG AT THE ROYAL 
FESTIVAL HALL ORGAN. 
Buxtehude—Prelude and Fugue in 
G Minor. 

Reger—Fantasia and Fugue in D 
Minor. 

Frank Martin—Passacaille. 

Alain (Jehan) — Variations on a 
Theme by Jannequin. H.M.V. 
Stereo OCSD3659. 

I think this record will appeal to 
organists—or devotees of that instru¬ 
ment — rather than the general run of 
record buyers. Lionel Rogg, despite his 
English sounding name, is Swiss born 
(1939) at Geneva and is at present Pro¬ 
fessor of Organ in that city where he 
also teaches counterpoint and fugue. A 
glance at the works listed above will 
show his wide range of interests in or¬ 
gan music. Those who might dismiss 
Buxtehude as an old fuddy duddy I 
would remind that Johann Sebastian 
Bach once walked—yes walked—200 
miles to hear him improvise and to ex¬ 
change views on music. His piece here 
has a bass theme not unlike the Plain- 
song Dies Irae with free figuration in 
the treble. Reger’s Fantasia and Fugue 
offers no surprises. There is his cus¬ 
tomary air of improvisation in the Fan¬ 
tasia and the Fugue is strictly gram¬ 
matical. But Rogg makes it all sound 
continuingly interesting. 

The Martin Passacaglia offers that 
lucid Swiss composer in a rather less 
ascetic mood than usual and the young 
French composer, Jehan Alain, un¬ 
happily killed in action during World 
War II, exhibited unusual originality in 
the two shortish pieces which repre¬ 
sent him here. Those who find the 


latter’s name vaguely familiar may re¬ 
member, when reminded, that it is 
his sister, Marie-Claire Alain, an ad¬ 
mirable organist herself, who has pro¬ 
duced many interesting recordings. 

★ ★ * 

THE VELVET GENTLEMAN. The 
Music of Erik Satie. Played by the 
Camerata Contemporary Chamber 
Group. Deram Stereo SMLA1053. 

EMI, under the Deram label, offer 
a recital of Erik Satie’s music under 
the curious title of The Velvet Gentle¬ 
man. And if you seek any elucidation 
from the sleevenotes you may well be 
as bemused as I was after reading this 
strange dadaistic collection of words. 
Some of the pieces will already be well 
known to well-informed record buyers 
—the Three Gymnopedies, for example. 
The rest, too numerous to mention 
here, have the usual odd titles it 
pleased Satie to use—Dried Embryos, 
Cold Pieces, Mid-day Twilight (this one 
arranged for Moog and orchestra) and 
other similar harmless affectations. 

Satie is nowadays remembered more 
for his verbal witticisms than his 
music but this disc is happily timed to 
remind us that he wrote much music 
that had the cool perfection of a 
marble cube and that he never used 
two notes when one would do. There 
is a likeness about much of the music 
that doesn’t encourage the playing of 
the whole disc at one sitting. But taken 
in small quantities, like short encore 
pieces, you should find enough enjoy¬ 
ment to make the purchase of this un¬ 
pretentious recital well worth while. 
The playing by the Camarata Group, 
whose individual names are given on 
the sleeve, is first rate and I notice 
that all the music is arranged by them. 

★ ★ ★ 

HAYDN — String Quartets Opus 33, 
Nos. 1-6. Weller Quartet. World 
Record Club Stereo S/4699. (Two 
record set) 

At the World Record Club’s cut 
price to members these two discs repre¬ 
sent a very tempting bargain indeed. 
Here is Haydn playing of the very 
highest standard, intelligent, sensitive, 
faultlessly articulated and always in per¬ 
fect balance. Many players, confronted 
with performing a series of Haydn’s 
works, tend to make them all sound 
too much alike. It is seldom, in a re¬ 
cital such as is offered here, that every 
work is expressed in terms of its own 
individuality. But that is what happens 
on these irreproachable discs. Nothing 
is taken for granted. Each quartet has 
obviously been closely studied and giv¬ 
en its own personality. Moreover the 
fast passages—though some of them 
are taken at barely credible speed — 
never exhibit mere clockwork accuracy. 

These six quartets are not even in 
quality, but at his least inspired Haydn 
always finds something ingenious to 
say and in the Weller his music has 
found a superb group to speak for him. 
From what I have written I take it 
for granted that I need not go into de¬ 
tails of the intonation, which is always 
perfect; the tempos which grow nat¬ 
urally out of the material; and the 
nuancing, that is always sensitive but 
which is never allowed to become 
precious. This two-disc set has my 
warmest recommendation. Q 
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WORLD'S BESI RECORD-PLAYING EQUIPMENT 

EMPIRE-MADE IN U.S.A. 


THE CARTRIDGE DESIGNED FOR 
CHECKING TEST RECORDS 



THE NEW EMPIRE 1000ZE 

STEREO CALIBRATION STANDARD 


Each 1000ZE cartridge is individually calibrated to have a flat fre¬ 
quency response within ±db from 20 to 20,000 Hz. There are 
no electrical or mechanical resonant peaks and total IM distortion 
at the standard 3.54 cm/sec groove velocity does not exceed .05% 
at any frequency within the full spectrum. Stereo separation is better 
than 35 db at 1 KC and remains at least 25 db or better all the way 
out to 20,000 Hz. Overall frequency response 4 to 40,000 Hz. Out¬ 
put voltage 5 mv per channel. 

The calibration standard 1000 ZE stereo cartridge was designed to 
provide professional users such as recording studios, radio stations, 
scientific and engineering laboratories as well as serious audiophiles 
with the ideal standard for record playback evaluation. 

The 1000 ZE tracks effectively at stylus forces as low as 0.1 gram 
and never subjects the disc, whether it is vinyl pressing or master 
lacquer, to any visible wear or groove deformation. 

Price in the U.S.A. $99. 95. Price in Australia $100.00. 


SCHAUB-LORENZ Model 5000 Stereo Amplifier 

A new and sensible approach to the thrilling experience of stereo 
high fidelity. At last a tuner/amplifier that brings you the spectacu¬ 
lar depth and breadth of perfectly reproduced stereophonic sound. 

Output: 2 x 20 watts (continuous sine-wave power) at a distortion 
factor of 0.3%, Music Power: 2 x 30 watts. Power Bandwidth: 15- 
40,000 Hz at a maximum distortion factor of 1%. 

THE CAVALIER 2000 

At just 16£” high, and less than 1.4 cubic feet overall, this is the most remarkable “budget’’ speaker 
system you’ll ever hear. When High Fidelity magazine first heard the 10” high-compliance woofer 
and mid-range/tweeter high-powered radiator that makes up this Cavalier system, their verdict was: 
“Splendid . . . one of the cleanest and most transparent (speaker systems) available . . . The mid-bass 
region is outstandingly clean and un-coloured. Frequency Response: 35-18,000 Hz. Power Handling 
Capacity: 75 watts, undistorted per channel. Nominal Impedance: 8 ohms. 




The Best Stereo Equipment Must Have an ARMSTRONG Stereo 
Amplifier or Tuner/ Amplifier: 

ARMSTRONG 521 stereo amplifier: 

Power Output: 25 watts each channel into 8 ohms, continuous sine wave. 
Power Bandwidth: 20-25,000 Hz. Frequency Response: 20-20,000 cps ± 
1 dB. Harmonic Distortion: less than 0.5% at 1 kHz measured at 25 watts 
output ± 1 dB. 


EMPIRE 


The only record playback system engineered for st reo cartridges that can track as low as 0.1 gram. 


NEW TROUBADOR MODEL 598 

A turntable system designed exclusively for the new low- 
tracking-force cartridges that won’t wear out your re¬ 
cords. This unbelievable record playback device exceeds 
every broadcast specification for professional playback 
equipment. 





The ROGERS RAVENSBROOK stereo amplifier represents a signi¬ 
ficant breakthrough in the medium price transistorised amplifier field. 
Power Output: 15 plus 15 RMS into 8 ohms. 1 kHz (both channels 
driven simultaneously). Total Harmonic Distortion: Less than 0.1% 
measured at 10 watts into 15 ohms 1 kHz. Input Sensitivities: DISC: 
2/4/25/50 mv 47K impedance. 

We are sole agents for Australia for: Armstrong—England, Jordan Watts — England, Rogers — England, Empire — U.S.A. 
Harman Kardon U.S.A., Schaub Lorenz — Germany, ERA — France. 

SPECIAL CARE TO MAIL ORDERS 


For further details about our range of Hi-Fi record-playing equipment, please write or come to: 

RECORDED MUSIC SALON MELBOURNE3000.' 

C. PINCZEWSKI TRUE FIDELITY Telephone 63-6257 
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VARIETY FAIR 


By HARRY TYRER, FORBES CAMERON, NEVILLE WILLIAMS 


Devotional Recordings 

IESU, JOY OF MAN’S DESIRING. 
The great Bach choruses, sung by 
the Mormon Tabernacle Choir, 
with the Philadelphia Orchestra 
conducted by Eugene Ormandy. 
C.B.S. (Australian Record 
Company) stereo SBR 235361. 
Interest: See above. 

Performance: Satisfying. 

Quality: Good standard. 

Stereo: Normal. 

The Mormon Tabernacle Choir has 
recorded a fair amount of secular 
music in recent years, and I have had 
to express reservations about some of 
their performances, especially those in 
which they have attempted to sing ex¬ 
cerpts from operas. Here, I feel, they 
are on much surer ground. There is no 
uncertainty or insecure attack, and the 
impression is that they know this music 
inside out. Furthermore, I cannot es¬ 
cape the impression that they are hap¬ 
pier in this type of material. They 
begin this selection with the popular 
“Jeus, Joy of Man’s Desiring,” and 
other well-known items in the selection 
are: A Might Fortress is our God — 
Sleeper’s Awake — Sheep May Safely 
Graze — Father in Heaven (based on 
Gounod’s adaptation of Prelude No. 1 
in C major as a setting for ‘‘Ave 
Maria”). Perhaps not so well known 
are: “What Tho’ the World be Full of 
Sin—Ah, Dearest Jesus—Zion Hears 
the Watchman’s Voices — My Soul 
Doth Magnify the Lord — Now Keep 
We all This Holy Feast — Come 
Sweet Death — Now Thank we All 
Our God — In Deepest Grief (St. 
Matthew Passion). (H.A.T.) 

★ ★ ★ 

HYMNS WE LOVE. Lawrence 
Welk presents Jerry Burke. Com¬ 
patible stereo, Festival SFL- 
993,735. 

Interest: Hymns, “background’' 
style. 

Performance: Smooth, without 

ostentation. 

Quality: Completely clean. 

Stereo: Separates organ, chimes. 

From the jacket notes it would 
appear that one of the roles envisaged 
for this album is to provide back¬ 
ground music which can be played at 
normal level or faded well down with¬ 
out losing its character. In keeping with 
this, Jerry Burke plays . the melody 
mainly as a solo, using fairly “round” 
voices, with a gentle accompaniment, 
and with occasional reinforcement with 
bells or harpsichord. 

In the role envisaged and on appro¬ 
priate occasions, it should be eminently 
successful. It should also find ready 


acceptance with those who like the old 
hymns, gently played. The titles: Sweet 
Hour Of Prayer — How Great Thou 
Art — Abide With Me — Blest Be The 
Tie That Binds — Holy, Holy, Holy — 
Onward Christian Soldiers — Softly 
And Tenderly — Rock Of Ages — 
Just As I Am — Beautiful Saviour — 
The Lord’s Prayer — Nearer My 
God To Thee. 

Should be well accepted by the 
audience for which it is intended. 
(W.N.W.) 

★ ★ ★ 

FOUR SACRED PIECES. (Verdi). 
The Philharmonia Chorus and 
Orchestra, conducted by Carlo 
Maria Giulini. With Janet Baker, 
contralto. An HJVf.V. recording, 
released exclusively in Australia 
by the World Record Chib. Stereo 
S/4698. 

Interest: Devotional classics. 
Performance: Faultless. 

Quality: Very good. 

Stereo: Normal. 

The “Four Sacred Pieces” was 
Verdi’s last completed work, and what 
a wonderful and moving climax to a 
lifetime of composing. It opens with a 
slow catilena-like melody, a setting of 
the “Ave Maria,” for a capella choir, in 
a sustained pianissimo. The setting of 
the “Stabat Mater” which follows is, to 
quote the sleeve note “terse, consid¬ 
ering the length of the poem.” The 
music is wonderfully expressive of the 
grief of Christ’s mother at the foot of 
the cross. “Laudi Alla Vergine Maria’'’ 
which opens side 2 is a setting of a text 
from Dante’s “Paradiso,” for sopranos 
and altos only, unaccompanied. The 
sleeve note sums up this section admi¬ 
rably: “Verdi set it simply and tender¬ 
ly, with wonderfully smooth and spon¬ 
taneous passages of imitative counter¬ 
point to contrast with radiant chordal 
sections.” 

The last piece is a ‘Te Deum” for 
full choir and orchestra. The choir 
sings unaccompanied, and pianissimo, 
until the “Sanctus” section, where pre¬ 
dictably the full force of choir and 
orchestra join in a fortissimo passage. 
This is music on the grand scale, and 
one of Verdi’s most inspired creations, 
to which I unfortunately cannot do jus¬ 
tice in this short review. I can only 
urge you, if you have any interest at all 
in choral music, either religious or 
secular, not to miss out on this fine 
disc. The singing of the Philharmonia 
Chorus is exceptional — I cannot re¬ 
member when I last enjoyed choral 
singing as much as I did this. The 
orchestra plays a secondary role but 


provides worthy support. Incidentally, 
if you share my enthusiasm for the art 
of Janet Baker, you will probably be 
wondering why you have not heard her 
fine voice as the end of side 2 ap¬ 
proaches. The fact is, Verdi called for 
a solo voice only for the last line, “In 
Te, Domine, In Te Speravi,” presum¬ 
ably to emphasise that faith is an en¬ 
tirely individual affair. (H.A.T.). 

★ ★ ★ 

YOUR MOTHER’S PRAYER. Buck 
Owens and his Buckaroos. Stereo, 
series 550, Capitol ST 439. 

Interest: Gospel C&W style. 
Performance: Good in its class. 
Quality: Good. 

Stereo: Normal. 

The title, the picture of Mother 
Owens and the words of a prayer give 
this album a pretty solid “mother” 
image but, in fact, all but the first 
track are straight Gospel songs present¬ 
ed in C&W style: Your Mother’s Pray¬ 
er — Wait A Little Longer Please 
Jesus — That Old-Time Religion — 
the Great Judgment Day — In God I 
Trust — When The Roll Is Called Up 
Yonder — Jesus, Jesus, Hold To Me 

— Lonesome Valley — That Sunday 
Feeling — My Saviour Leads The Way 

— Just A Few More Days. 

In its class, the album is well pro¬ 
duced, with dean, well spread sound, 
but whether you like your Gospel in 
country and western style is another 
matter. If in doubt, listen to a couple 
of sample tracks. At about 25 minutes, 
the playing time is not generous. 
(W.N.W.) 


AlWAYS BUY OH B.D.5. 

SPECIALS 

H200 meter 20,000 ohms 
per volt. $1 1.50 nett. CY500 
meter 20,000 ohms per volt 
large scale $14.37 nett. 
US 100 JEMCO precision 
meter reads all ranges plus 
10 amps current AC/DC 
$29.90 nett. Pkts of dual 
potentiometers good value. 
$1.00 ea. nett. All types of 
condensers, resistors stylii 
available. 

The Independent Wholesaler 

RADIO DESPATCH 
SERVICE 

Radio and Electrical Distributor* 

869 GEORGE STREET, 
SYDNEY. 

Corner George and Harris Streets 

Telephone 211-0816, 211-0191 

Open Saturday mornings 
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Instrumental, Vocal and Humour 


experts 

RAVE 

about 



“I urge that you listen for your¬ 
self. I think you will have to 
agree that BOSE has, in a single 
giant step, produced one of the 
finest speaker systems ever 
made.” 


These are words from Larry Zide in 
the American Record Guide, but he 
has not been alone in the praise 
given to Bose. Six other editors from 
leading overseas journals, too, have 
RAVED about Bose. (Ask W. C. 
Wedderspoon for copies of these 
rave notices). 



The Bose 901 System is the newest, 
most revolutionary trend in speakers, 
designed with 5 sides, on the basis 
of technical discoveries over ten 
years of acoustics research. Bose 
gives the fullest, most realistic high- 
fidelity reproduction. For all details 
and specifications see your local 
Hi-Fi centre. 

W.C. WEDDERSPOON 

Showrooms located at: 

193 CLARENCE ST., SYDNEY 

29-6681 


THE WORLD OF GILBERT AND 
SULLIVAN, Vol. 1. The D’Oyly 
Carte Opera Company. Decca 
(E.M.I.) stereo SPA. 28. 

THE WORLD OF GILBERT AND 
SULLIVAN, Vol. 2. The D’Oyly 
Carte Opera Company. Decca 
stereo SPA. 29* ($2.50 each.) 
Interest: G and S excerpts. 
Performance: Some defects. 

Quality: Clean, clear sound. 

Stereo: Good spread. 

There is no other body in the world 
which has such a reputation for Gilbert 
and Sullivan as the D’Oyly Carte 
company — which is hardly surprising. 
These witty and tuneful works were 
originally written for the company and 
they have maintained an unbroken 
record of performance ever since. It is 
not mere vocal achievement which 
underlies this success; in fact, their per¬ 
formers are rarely more than merely 
competent singers. Their forte is the 
interpretation of the roles, and their 
control of diction, which is particularly 
important in the numerous patter songs 
if they are not to sound like a hurried 
jumble of expletives and sibilants. 

Most of the best known songs from 
the following are included in this selec¬ 
tion. Vol. 1 covers HMS Pinafore — 
Princess Ida — The • Mikado — The 
Gondoliers — Patience. In Vol. 2 we 
find songs from Yeomen of the Guard 
— Iolanthe — Pirates of Penzance — 
Ruddigore. Space does not allow a 
complete listing of either the songs or 
the performers. Some of the well- 
known names in the credits are John 
Reed — Thomas Round — Donald 
Adams — Jean Hindmarsh — Ann 
Hood — Elizabeth Harwood — Owen 
Brannigan. I found these tracks very 
enjoyable when I played them, but 
knowing the strong feelings Gilbert and 
Sullivan admirers have about its per¬ 
formance, I passed the discs on to a 


SCHEHERAZADE. (Rimsky Korsa¬ 
kov). The UjS.S.R. Symphony 
Orchestra, conducted by Yevgeny 
Svetlanov. Melodiya (E.M.I.) ster¬ 
eo ASD 2520. 

Interest: “Arabian Nights” music. 
Performance: Outstanding. 

Quality: Very good (see review). 
Stereo: Even spread. 

There is no doubt about the quality 
of playing of the magnificent U.S.S.R. 
Symphony Orchestra under their now 
internationally known conductor, 
Svetlanov. Rimsky Korsakov’s popular 
Arabian Nights fantasy “Scheherazade” 
is recorded regularly, accordingly I 
have heard numerous versions of it, yet 
I can say unequivocably that there is 
no version that I prefer to this one. 
The individual virtuosity of the players 
one can take for granted — after all, 
this is Russia’s national orchestra. It is 
Svetlanov’s interpretation which ap¬ 
pealed to me tremendously, particularly 
the third section, “The Young Prince 
and the Young Princess.” Everywhere 
else, everything seems absolutely right 
— phrasing, tempos, rubatos. The solo 


friend who has spent a lifetime listen¬ 
ing to it, and has numerous recordings 
of an earlier generation of G and S 
performers. His reaction was “Very 
good, but not a patch on the old per¬ 
formers.” I am afraid his criticism was 
based on the very point raised above 
— diction. Accordingly, G and S fans 
should try to hear a track or two be¬ 
fore buying, to make up their minds 
whether they can live with these per¬ 
formances. It should be borne in mind 
that the discs cost only $2.50 each. 
(H.A.T.) 

★ ★ ★ 

1812 OVERTURE: FANTASY 

OVERTURE “ROMEO AND JU¬ 
LIET.” (Tchaikowsky) Decca 
(E.M.I.) Stereo SXLA 6448. 
Interest; Colourful classics. 
Performance: One of the best. 
Quality: Excellent. 

Stereo: Well spread. 

Here are splendid performances of 
two of Tchaikowsky’s most popular 
works. The 1812 Overture has been 
recorded regularly by many different 
orchestras, and this version will stand 
comparison with any. It is recorded 
complete with real cannons and bells, 
and with a good deal of energy and 
enthusiasm by the orchestra. The build 
up to the climaxes is splendidly con¬ 
trolled by Mehta, and the battle climax 
reaches white heat. An exciting per¬ 
formance. 

Strangely enough, the Romeo and 
Juliet Overture, which I regard as much 
superior music, has not been recorded 
all that often. I have waited a long 
time for a good stereo version to come 
along, and this one was released by 
E.M.I. within a few weeks of another 
performance by Stokowski and the 
Suisse Romande Orchestra. This per¬ 
formance is virtually faultless, suitably 
sombre for the Friar Laurence theme, 


violin part representing Scheherazade 
herself is played with great appeal by 
Hendrik Friedheim. 

To avoid turning over the disc in the 
middle of a movement, most record 
companies are content to let the four 
movements take up the whole disc. In 
this case, we are given a bonus in the 
form of two numbers from Glinka’s 
“Russian and Ludmilla” — the Ori¬ 
ental Dances and Chernomor’s March. 
To avoid the turnover problem men¬ 
tioned above, Melodiya have taken the 
unusual course of putting one of the 
pieces before the main work, and the 
other piece at its conclusion. 

As far as the technicalities are con¬ 
cerned, I think it is fair to say that the 
big recording companies of the West¬ 
ern world still have the edge, with their 
recent improvements, but the Russians 
are not far behind. The sound is very 
clean, but has not quite the natural 
quality of the best recordings now 
available. The stereo spread is, how¬ 
ever, extremely well arranged, and in¬ 
strumental balance is near perfect. 
(H.A.T.). 
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SCHEHERAZADE: "Outstanding " 
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MASTERSOUND SALES 

Headquarters for Musical Reproduction 


MONARCH 

A-5000 AMPLIFIER 


MAGNIFICENT MACHINERY AT A REALISTIC PRICE 



BEST VALUE FOR MONEY ON THE MARKET TODAY 

FEATURES INCLUDE: 


tenderly yearning in the love sequence, 
rowdily exciting in the fights, and sadly 
philosophic at the end. 

One sequence only raised a frown — 
the flute solo in the lovers’ theme 
sounded slightly too fast and matter-of- 
fact. Otherwise, a splendid perform¬ 
ance. to which the excellence of the 
Decca recording adds even more en¬ 
joyment. (H.A.T.) 

★ ★ ★ 

ROMEO AND JOLIET. The complete 
sound track recording of the film, 
featuring Leonard Whiting as 
Romeo, Olivia Hussey as Juliet. 
Four-disc boxed set. Capitol 
(E.M.I.) stereo SWDR-289. 

Interest: Shakespeare film epic. 
Quality: Excellent sound. 

Stereo: Effective. 

E.M.I. has already released a disc of 
the musical score composed by Nino 
Rota for Franco Zefirelli’s “Romeo and 
Juliet.” Now comes this magnificently 
packaged four-disc set of the complete 
sound track. The sturdy outside con¬ 
tainer is black with inprinted gold 
filigree all over, and has a gold-paper 
covered pull-out interior container. 
With the set is supplied a lllin square 
46-page book with full colour illustra¬ 
tions throughout, depicting appropriate 
scenes from the film, as well as the full 
text. The eight sides are arranged with 
automatic coupling so that, if your 
turntable is of the automatic type, you 
can load it up to have about li hours’ 
playing time non-stop before turning 
over. 

I assume it is not necessary to com¬ 
ment on the film itself, and I certainly 
do not intend to discuss its merits as a 
Shakespearean production. I think that 
if you have seen the film you will know 
whether you want the sound track. I 
can assure you that technically the set 
leaves nothing to be desired, and, as I 
said, the packaging is superb. (H.A.T.) 

★ ★ ★ 

HANDEL’S GREATEST HITS. Vari¬ 
ous artists. C.B.S. stereo SBR 
235360. 

Interest: Familiar classics. 
Performance: High standard. 
Quality: Patchy. 

Stereo: Good spread. 

I gather this CBS series of "greatest 
hits” featuring the music of the great 
composers has been a big commercial 
success, simply because those who do 
not normally buy classical music have 
been buying them in large numbers. I 
have lost count of how many have 
been issued so far, but it is certainly 
more than a dozen, which puts Handel 
well down the list. Looking at the se¬ 
lection here, this is perhaps not surpris¬ 
ing. I can only conclude that CBS does 
not have a wide Handel repertoire to 
draw upon. The famous “Hallelujah 
Chorus” is there, of course, sung in 
fine style by the Mormon Tabernacle 
Choir, with the Philadelpia Orchestra. 
These also combine in “See the Con¬ 
quering Hero Comes” and “Hallelujah, 
Amen” from “Judas Maccabeus”; and 
“Unto Us a Child is Borp” from Mes¬ 
siah. The Philadelphia Orchestra also 
contributes five pieces from the “Water 
Music” and the familiar “Largo” from 
“Xerxes.” 

To complete the selection, there are: 
Harmonious Blacksmith (Igor Kipnis. 
harpsichord) — Awake the Trumpet’s 


Ask any professional — the 
Monarch A-5000 is easily the 
best value for money on the 
market today. A true solid state 
stereo amplifier, its 80 watts 
of total music power offer the 
finest laboratory precision per¬ 
formance for your home enter¬ 
tainment. 


Dual channel 1C Equalizer for 
perfect balance; special pro¬ 
tection circuit against overload; 
latest all-silicon transistor cir¬ 
cuitry. On top of all these 
features, the A-5000 has a com¬ 
plete array of front panel con¬ 
trols and switches. 


The Monarch A-5000, in its distinguished oiled walnut 
cabinet is available now at Mastersound. 


Mastersound Sales Pty. Ltd. 

400 KENT STREET, SYDNEY. PHONE 29 1527 AE 
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here is a completely new 
Rola speaker system- 
in kit form! 


Now you can easily make up your own high efficiency, wide range 
speaker system at low cost! Plessey Rola has released a new kit 
containing two newly developed loudspeakers, all necessary electrical 
componentry and details to construct the small 17" x 10V2" x 8 3 /4" overall 
enclosure. You get: A Plessey Rola C60 woofer and C3GX tweeter, a 
special tunnel port, hook-up wire, cross-over condenser, 50 ohm 
potentiometer, control knob, component mounting board, external 
terminals and construction details — all securely packed in polystyrene. 
The completed 0.625 cu. ft. system has a frequency response from 
50 Hz to 19 kHz and will handle 10 watts RMS. 


C60 Woofer 

A new highly compliant, high efficiency bass 
speaker offering optimum performance in 
small enclosures. Response is from 35 Hz to 
7,500 Hz±6dB. The specially treated heavy 
mass cone achieves sharp cut-off at the 5,000 Hz 
cross-over point. The 1 lb. 11 oz. magnet 
assembly with air gap flux density of 12,000 
gauss minimises transient distortion. 


C3GX Tweeter 

A new curvilinear cone tweeter with 
flat response from 1,500 Hz to 19 
kHz±6dB. The cone is designed to 
achieve a sharp, low frequency 
cut-off. With suitable cross-over 
this speaker can be used in a 10 
watts RMS system. 


PLESSEY 

Rola 



Plessey Rola Pty Limited 
The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 
NSW PO Box 2 Villawood 2163 
Telephone 72 0133 


kit components 



AR31 
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CLASSICAL ORGAN RECORDINGS 


Lofty Sound (E. Power Biggs, organ) 

— The Cuckoo and the Nightingale, 
from Organ Concerto No. 13 (E. 
Power Biggs and London Philharmon¬ 
ic) — Where E’er You Walk (E. Power 
Biggs and Royal Philharmonic). All 
fine music, splendidly played by world 
class artists, but not particularly my 
idea of “Handel’s Greatest Hits.” 
(H.A.T.) 

★ ★ ★ 

DEBUSSY PIANO WORKS. Nikita 
Magaloff, piano. Concert Hall 
Record Club, stereo SMS 2578. 

Interest: Popular piano pieces. 
Performance: A shade stiff. 

Quality: Good clean sound. 

Stereo: Not significant. 

It is some years since I heard Nikita 
Magaloff play, and the dearth of 
records featuring his playing led me to 
assume that he had either died, or that 
he had retired to a teaching post. Since 
the sleeve note does not contain any 
biographical data, I am still in the dark 
as to whether this is a reissue, or 
whether Magaloff has come out of 
retirement to make the recording 
specially for Concert Hall. 

I remember him as a thoughtful, un¬ 
demonstrative type of performer, one 
who had the desirable attribute of not 
interposing a flashy technique between 
the music and the listener. Not that he 
did not have a fine technique, but it 
was assured without being flashy. 
These qualities are still very much in 
evidence here, and I greatly enjoyed 
listening to him again in this recital of 
well-known Debussy pieces: Reflets 
dans L’eau — Des Pas dans la Neige 

— La Serenade Interrompue — Ara¬ 
besque No. 1 — Poisson d’Or — L’Isle 
Joyeuse — Pagodes — Soiree dans 
Grenade — Jardins sous le Pluie — 
Bruyeres — Ondine — Feu d’Artifice. 

In summary, a pleasing program of 
well-known Debussy, nicely played, 
with perhaps a shade too much rigidity. 
Debussy’s works are largely rhapsodic, 
and allow rather more freedom of ex¬ 
pression than is evident here. (H.A.T.). 

★ ★ ★ 

DREAMS OF LOVE. Los Indies 
Tabarjaros. RCA Victor stereo LSP 
4365. 

Interest: Classics for guitar duet. 
Performance: Masterly. 

Quality: Excellent. 

Stereo: Two distinct channels. 

The relaxed guitar duets of Los 
Indios Tabajaros are too well known to 
require much in the way of comment, 
but I must admit I had not associated 
them with arrangements of classics <— 
particularly some of the pure classic 
pieces they present here. Sarasate’s 
“Gypsy Airs” with which they begin — 
yes. Liszt’s “Liebestraum,” the Chopin 
A minor waltz, and the same com¬ 
poser’s “Tristesse” study again seem 
well within their scope. But here they 
go in deep, and include two Preludes 
and Fugues by Bach; No. 6 in D 
minor, and No. 9 in E major, both 
from “The Well Tempered Clavier” set. 
The presentation of these calls for con¬ 
siderable virtuosity, but Los Indios are 
equal to the demands, and the poly¬ 
phonic writing allows the one. who 
usually contributes the accompaniment 
line to show that he also can turn on a 


THE ENCYCLOPEDIA OF THE 
ORGAN, Vol. 1. Marie-Claire 
Alain at the Grand Organ of the 
Cathedral of Uzes. World Record 
Club stereo S/4781. 

Interest: Lesser known 17th cen¬ 
tury composers. 

Performance: Magnificent. 

Quality: Excellent. 

Stereo: Normal. 

World Record Club is providing for 
organ lovers so well that they are 
almost offering a surfeit or riches. Last 
month I reviewed the first disc released 
through the Club of the 16 to be made 
available featuring Lionel Rogg playing 
Bach. This month, W.R.C. initiate a 
further series, entitled “The Encyclo- 
.pedia of the Organ” Which looks like 
being a massive enterprise — the ac¬ 
tual number of discs to be included has 
not been revealed, but the Club liter¬ 
ature seems to indicate a large number. 
The stated aim of the series is: “. . . to 
bring to light the music of less re¬ 
nowned masters. Whether it is a record¬ 
ing of the entire output of one particu¬ 
lar composer or the most significant 
fragments from the work of another, 
the series will bring into prominence 
the characteristics of this curious art.” 

This first disc in the series has the 
incomparable Marie-Claire Alain 
playing excerpts from The First Organ 
Book of Jean Francois D’Andrieu on 
side one; and the Organ Book of Pierre 
de Mage on side two. D’Andrieu was 


show of finger dexterity when the occa¬ 
sion demands. Also included in this re¬ 
cital is Sibelius’ “Valse Triste,” which 
is definitely the weakest part of the re¬ 
cital, and could have been left out for 
my taste. 

Virtuosity is one thing, but ex¬ 
pression is another, and not all guitar¬ 
ists can produce it. Los Indios can, and 
it is this which makes their playing so 
enjoyable. Nevertheless, I regard the 
title given this disc as quite unsuitable. 
Bach must be turning in his grave — 
“Dreams of Love” indeed. (H.A.T.) 


born in 1682 and had a very long 
career as an organist and composer. 
The six suites of the First Organ Book 
were published in 1739, shortly after 
his death. The music is simple and 
straightforward, with an immediate 
appeal and calls into use many of the 
organ’s resources. (The stops and cou¬ 
plers used are listed in full on the 
information sheet which accompanies 
the record). Du Mage’s music is equal¬ 
ly appealing, but more imaginative 
than D’Andrieu’s, and one can only 
regret that this suite of eight pieces is 
all that survives of his total output, 
which is thought to have been consid¬ 
erable. He is thought to have been born 
in 1676 and to have lived for 75 years, 
and was an organist for most of his 
life. 

The organ used is a baroque in¬ 
strument, reconstructed in the second 
half of the eighteenth century. The 
information sheet tells us that at the 
beginning of the nineteenth century it 
possessed 34 stops and 2,128 pipes, but 
was deprived of numerous classic stops 
when restored in 1841-43. A further 
restoration completed in 1964 was 
undertaken with the intention of re¬ 
constituting the eighteenth century 
organ. The ultimate result is certainly 
pleasing, and there are some interesting 
sounds. I hardly feel it is necessary to 
comment on the playing of the great 
performer we are privileged to hear in 
this recital, except to say that as usual 
she is magnificent. (H.A.T.) 


“MUSIC FOR DRIVERS H” —Berry 
Lipman Orchestra. MPS stereo 
15201 (Distributed in Australia by 
Quality Records International Co. 
of Adelaide). 

Interest: A la James Last. 
Performance: Competent. 

Quality: Excellent. 

Stereo: Well balanced. 

The Berry Lipman Orchestra is 
presumably yet another of the ex¬ 
tremely competent big bands which 
now abound in Germany — and par- 


STYLUS TIMER 

• NEW precision timer that tells 
you when your stylus has to be 
changed. 

• Prevents record wear. 

• Ensures best possible sound. 

• Simple — Accurate—Permanent 
—can be used for diamond or 
sapphire styli. 

$ 8.75 

Write or call in to:— 

P. GARTER RADIO & HI-FI CENTRE 

231 KINGSGROVE ROAD, KINGSGROVE 22GS, N.S.W. RHONE SO 3150. 
Can be supplied in metal box, $2.00 extra. 



ELECTRONICS Australia, September, 1970 


145 









How close do you want 
to go towards fully 
professional equipment? 



Teac can take you all the way 
-or any part of it! 


All Teac equipment is built by sound engineers 
whose capacity extends to building the finest and 
most expensive sound equipment in the world. 
The point of making this observation is to indicate 
that Teac knows sound as very few companies do. 
And they apply this knowledge, all the way down 
the line, to the incomparably superb Teac stereo 
tape decks now available for non-professional use. 

How close do you want to go towards fully pro¬ 
fessional equipment — $199, $299, $399, $499, or 
$970? Teac offers stereo tape equipment at all of 
these separate prices. If you’d like to read the 

Retail Enquiries 

Vic: Brashs Pty. Ltd. 63 6701; Suttons 
Pty. Ltd. 60 1201; Southern Sound 
97 7245; Keith Abernathy Stereo 663 1615: 

Vealls Auditorium 42 0211; Stereo Sound 
Systems 870 4961. NSW: Convoy Inter¬ 
national Pty. Ltd. (NSW Distributor) 

29 6475 and leading hi-fi retailers. SA: 

Ern Smith & Co. Ltd. 51 6351; Truscott 
Electronics 23 3024. WA: Albert TV & 

Hi-Fi Centre Pty. Ltd. (WA Distributor) 

21 5004 and leading hi- fi retailers. TAS: 

Wills & Co. (1954) Pty. Ltd. 2 4641 Laun¬ 
ceston; B.B.C. Radio Centre 31 4126 
Burnie. Qld: Brisbane Agencies Audio 
Centre 2 6931; King & King 2 7760. ACT: 

Duratone Hi-Fi 81 2549; J. B. Young 
9 0155. 


results of independent laboratory tests (by US 
HI Fi Magazine) send us the coupon, and we’ll 
send you the reports. 

Features — A7030 — $970 (Inch sales tax). 

• TEAC Techno-Built precision heads. 

• Four separate heads in plug-in unit. 

• Fully silicon-transistorised pre-amplifiers. 

• Instant off-the-tape monitoring and mike/line 
mixing. 

• 10^" reel capacity. 

• Triple-motored drive mechanism. 


AUSTRALIAN 
MUSICAL 
INDUSTRIES 
PTY. LTD. 

155 Gladstone St., Sth. Melbourne, 
Victoria, 3205. Phone 69 7281. 
Telegrams AMUS Melbourne. 


on 


A.M.I. please send the reviews 
your TEAC tape decks. If I am further 
interested I’ll let you know. 


NAME. 

ADDRESS.. 


□ $199 □ $299 □ $399 □ $499 □ $970 

Tick how close you want to go to professional quality. 
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ticularly in Cologne — where they 
accommodate the growing demand for 
background music, instrumental L.P.s 
and the like. 

The music is very much in the tradi¬ 
tion of the better-known James Last 
Band and it certainly offers nothing 
new from the numerous L.P.s recorded 
by Last. The themes are, in many 
cases, classically based but that apart 
there are no popular songs on this LP. 

The arrangements are methodical, 
the musicianship impeccable but, yet, 
the overall impression is 37 minutes of 
rather boring and undistinguished 
music. (T.F.C.) 

★ ★ ★ 

ACCORDION HIT PARADE. Will 
Glahe and his orchestra. Decca 
(E.M.I.) stereo SKLA 7662. 

Interest; Continental melodies. 
Performance: Goes with a swing. 
Quality: Excellent. 

Stereo: Normal. 

I know Will Glahe (pronounced 
Glah-hay, because of an accent over 
the “e”) from previous discs as an 
arranger and conductor, in both fields 
demonstrating a fine talent. I did not 
know he also plays accordion, but 
apparently he does so, and very well 
too. Here he demonstrates his talents in 
a selection comprising no less than 28 
popular German tunes, played non-stop 
in medley fashion. Everything is ex¬ 
tremely well done, and if only the 
tunes had been more familiar this 
would have been very attractive to 
those who appreciate accordion and 
orchestra. As it is I doubt whether 
many of the tunes will be known to 
Australian purchasers, unless they 
originate from Germany and surround¬ 
ing countries. The titles, of course, are 
listed in German, and for the benefit of 
those who might know them, here is a 
selection: Boom, Bang-a-Rang — 
Primaballerina — Stille Wasser, Die 
Sind Tief — Er Steht im Tor — Pet- 
ruschka — Heute So, Morgen So — 
Monsieur Dupont — Millionar — Mar¬ 
tin. The Decca recording is of excellent 
quality. (H.A.T.) 

★ ★ ★ 

“ART AND FOUR BROTHERS* — 
Art Van Damme. MPS stereo 15 
236ST. 

Interest: Pleasant listening. 
Performance: Neatly arranged. 
Quality: Superbly recorded. 

Stereo: Excellent separation. 

This MPS L.P. (made available by 
the Australian distributor Quality Re¬ 
cords International Co. of Adelaide) 
contains a long sleeve-note written, un¬ 
fortunately, in German of which I have 
no knowledge. 

But Art Van Damme, the 50-year- 
old accordionist from Chicago, has 
been well-known over the past 30 years 
for his Quintet albums which have 
often fringed on the jazz idiom. He is 
undoubtedly a most accomplished 
musician, but the accordion has never 
really been able to establish a niche for 
itself in jazz. 

On this L.P., four saxophones have 
been added to the regular quintet of 
accordion, vibes, guitar, bass, and 
drums and the overall sound is very 
pleasant, skilfully scored and well 
played. Some of the material is clearly 
from the world of jazz including “Four 


Brothers,” “Lush Life” and “Shiny 
Stockings” but there is very little in the 
way of extended soloing. The other 
tracks include pleasant songs like 
“Love is Blue,” “Poor Butterfly,” 
“Sunny,” and “Easy To Love.” 

Accordion players will thoroughly 
enjoy Art Van Damme’s accomplished 
musicianship throughout the 31 min¬ 
utes. For the less committed reader, the 
album can best be described as pleas¬ 
ant restaurant background music. 
(T.F.C.) 


* * * 


< 2 * ^ 



“The wife!" 

(From “TV Times”) 


GETTING TOGETHER. Ferrante and 
Teicher, piano duet, with orches¬ 
tra. United Artists (Festival) stereo 
SUAL-933803. 

Interest: Current hits. 

Performance: Slick style. 

Quality: Excellent. 

Stereo: Normal. 

On average about every six months, 
the piano duo Ferrante and Teicher 
make a recording of current hits. This 
latest release is typical of their style, 
which may be summed up as orchestra 
with piano, rather than piano and 
orchestra. In other words, the orchestra 
carries the main melodic line, which 
the pianos chip in here and there to 
embellish the tune. It is all very polish¬ 
ed and slickly done, and the recipe 
must appeal to a lot of people to judge 
by the regularity with which these discs 
appear. This latest selection has: 
Theme from “Z” — Something — Hair 

— For Once in My Life — Oh! Cal¬ 
cutta — A Familiar Concerto — Lay 
Lady Lay — Raindrops Keep Failin’ on 
My Head — Good Morning Starshine 

— Leaving on a Jet Plane — Ballad of 
Easy Rider — Colonel Bogy March. 
The sound is clean and bright, with 
good stereo spread. If you like Ferrante 
and Teicher, this is as good as any of 
their discs. (H.A.T.) 

★ ★ ★ 

LATIN PIANO IN JAPAN. Pepe 
Jaramillo, piano, with orchestra. 
Studio 2 Stereo (E.M.I.) TWO 
291. 

Interest: Japanese L.A. music. 
Performance: Sensitive and stylish. 
Quality: Excellent. 

Stereo: Well spread. 

Pepe Jaramillo is already well known 
for his attractive piano playing with 


Latin American style rhythm backing. 
Although this particular recording 
sounds very much the same as his pre¬ 
vious efforts, one is mildly surprised to 
find that most of the music presented 
here is by Japanese composers, and the 
disc was recorded in Japan, presumably 
with the support of Japanese musicians. 
It is all very Latin American, all beau¬ 
tifully played, and the tunes are espe¬ 
cially appealing once you get to know 
them. I doubt whether many people 
will recognise the titles, but here they 
are: Blue Light Yokohama — A 
Flower and a Butterfly — I Really 
Don’t Want to Know — Tokyo Lovers 

— Secret of Last Night — Angel Love 

— Season for Young Couples — Feel¬ 

ing All Right—I Only Live Twice— 
You’ve Known Me Too Well — Little 
Finger — Miyohara. The quality of the 

Studio 2 recording is excellent. The 

stereo spread has three distinct chan¬ 
nels, with piano in the centre, drums 
left and percussion right. (H.A.T.) 

★ ★ ★ 

TONY MOTTOLA’S GUITAR 
FACTORY. Tony Mottola, with 
various artis's. Project Three 

(Festival) stereo SPJL-933, 783. 

Interest: Guitar gimmickry. 
Performance: Not typical Mottola. 
Quality: High standard. 

Stereo: Well spread. 

If you are a Mottola fan, and are 
familiar with his usual smooth guitar 
style, you may not be so keen on some 
of the electronic gimmickry practised 
in this new release. To quote the sleeve 
note: “Tony Mottola .. . explores the 


FRANCHISED 
DEALERS 

We are proud to announce that 
the following organisations have 
now been appointed as Franchise 
Dealers for the full range of TEAC 
Tape Recorders, Tape Decks and 
Hi-Fi Equipment and are fully 
equipped to handle your every need. 

ALDERSON ELECTRONS 

ROCKDALE-1st floor, Cnr. King St. 
& Princes Highway, 59 2589. 
CARINGBAH Shop 6, Newton 
Building The Kingsway. 524 9023. 

AUTEL SYSTEMS 

GLADESVILLE-20 Pittwater Road. 
89 0663 



CONVOY TECHNOCENTRE 

SYDNEY-449 Kent Street 29 6475. 

DYNASTEREO PTY. LTD. 

ST. PETERS-331 Princes Highway. 
51 7071 


GLEN-DOR CAMERA AND AUDIO 

MANLY-43 The Corso. 97 2709 


LYONS RADIO 


221 Belmore Rd., Riverwood. 53 9615 

Trade Inquiries — City and COUNTRY 

CONVOY INTERNATIONAL 
PTY. LTD. 

449 Kent Street, SYDNEY. 

29 6475 


ELECTRONICS Australia, September, 1970 


147 









LITTLE SHORT OF 


REVOLUTIONARY 



MICROGROOVE “CERAMIC” CARTRIDGE 

fitted with diamond stylus 

for stereo or mono microgroove records 


complete range of pop guitar music . . . 
using the entire family of guitars — 
classical, electric, 12-string acoustic, 
and electric, folk rhythm, electric sitar, 
fuzz, wah-wah pedal” and so on. 

It appears likely that, having achieved 
a faithful audience for his usual 
middle-of-the-road type of presenta¬ 
tion, Mottola is trying to break into the 
profitable teenage market. Accordingly, 
if you like Mottola’s normal style, it 
might be appropriate to give this one a 
miss. On the other hand, if the noises 
made by the various devices mentioned 
above appeal to you, this could be 
worth investigating. 

The 12 tracks include: Come Togeth¬ 
er— Chew-Chewy Gum-Gum — Yes- 
ter-Me, Yester-You, Yesterday — 
Bluesette — Windy, Guitar Thing — 
Tequila. Mottola is joined by such 
well-known musicians as Vinnie Bell, 
Bucky Pizzarelli and Jay Berliner on 
guitars; Dick Hyman on organ and 
piano; Russel George on fender bass; 
and Bill Lavorgna on drums. As usual, 
the Project Three sound and stereo are 
beyond reproach. (H.A.T.). 



Micrographs of a groove recorded with a 10 KHi signal taken from 
three copies of a Decca stereo frequency test record SXL 2057. 


AFTER ONLY 1 PLAYING 
with a good, average-priced 
cartridge. Arrows show damage 




THE DECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY ONE 


The Decca Deram has a tip mass of 0.6 milli¬ 
gramme; its compliance is 9 x 10—cms/ 
dyne (lateral) and 5 x 10—* cms/dyne (ver¬ 
tical); tracking weight 2.5 gms.; frequency re¬ 
sponse ± 3dBs 18Hz to 18KHz. Output 50MV/ 
CM/Sec. 


Sole Australian Agent: 



BRITISH MERCHANDISING PTY. LTD. 

Shaw House 49-51 York St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 


★ ★ ★ 

THE HAPPY TYROLEAN WANDE¬ 
RERS. Lotte and Johanna. W&G 

Records stereo WG.25/S/5464. 

Interest: Zither, yodelling, etc. 

Performance: Like a breath of 

fresh air. 

Quality: Good modern recording. 

Stereo: Normal. 

This disc has the sub-title “Snow¬ 
capped Music Down Under” and, if 
you are a regular watcher of tele¬ 
vision’s Showcase series, you will know 
what to expect. The two attractive 
lasses pictured on the cover in Tyro¬ 
lean national costume achieved a fair 
measure of success in the last series of 
Showcase with their Austrian folk¬ 
singing and zither act, and it is almost 
certainly this circumstance that has led 
to W&G making this recording. 
Presenting a program of popular Ger¬ 
man and Austrian folk tunes, they play 
their zithers together, vocalise in pleas¬ 
ing harmonies, and yodel entrancingly 
in the appropriate places. Their act 
might lack the ultimate in professional 
polish, but has a spontaneously happy 
air about it which adequately compen¬ 
sates. I imagine the main appeal will be 
for those with fond memories of central 
European countries, and those who 
liked what they saw and heard during 
the girls’ TV appearance. Included in 
the selection are: Harry Lime Theme 

— Dominique — The Happy Wanderer 

— Wooden Heart —Pearl of the Tyrol 

— Sailor — and so on. In all, a gener¬ 
ous 15 tracks. The recording by W&G 
is of good quality. (H.A.T.) 

★ ★ ★ 

THE WORLD OF JOHNNY CASH. 

Two records set in folding album. 

C.B.S. Stereo S2BP 220052. 

Interest: Budget priced reissues. 

Performance: Strong appeal. 

Quality: Adequate. 

Stereo: Normal. 

Suddenly, it’s all Johnny Cash. Re¬ 
issues are being rushed out by any 
company that has tracks from his ear¬ 
lier discs in the archives, and the nice 
thing about these is that they are all 


148 


ELECTRONICS Australia, September, 1970 






















being put out on budget priced labels. 
The only trouble is that the same 
tracks are turning up on different 
labels, so that it will be hard to avoid 
overlap. Accordingly, I think it appro¬ 
priate to devote the space to a com¬ 
plete listing of the 20 tracks included 
in this set: I Still Miss Someone — 
Pickin’ Time — My Shoes Keep Walk¬ 
ing Back to You — I Want to Go 
Home — I Feel Better All Over — I’m 
so Lonesome I Could Cry — Supper 
Time — In Them Old Cotton Fields 
Back Home — Delia’s Gone — One 
More Ride — Accidentally on Purpose 

— In the Jailhouse Now — I Forgot 
More Than You’ll Ever Know — 
Casey Jones — Frankie’s Man Johnny 

— The Legend of John Henry’s Ham¬ 
mer — When Papa Played the Dobro 

— Busted — Sing It Pretty, Sue — 
Waiting for a Train. 

There is virtually nothing to add. 
Johnny’s deep, resonant voice never 
seems to vary in quality, and his songs 
are typical C. and W. style — 
moralising, regretting lost love, or 
wishing for some thing or event. Johnny 


Cash fans will lap it up and look for 
more. (H.A.T.) 


SHIRLEY JACOBS. Shirley Jacobs, 
vocals and guitar, with childrens 
choir and instrumental support 
Camden (RCA) stereo CAMS-154. 

Interest: Australian folk singer. 
Performance: Good singing, weak 
material. 

Quality: Very good. 

Stereo: Normal. 

Shirley Jacobs’ career seems to be 
coming along nicely. Only last month 
I reviewed her “Bush Girl” disc, and 
already RCA has recorded and re¬ 
leased this one. The important differ¬ 
ences here are that Shirley sings ten 
songs of her own composition (she 
wrote lyrics as well as music); and 
RCA, in their wisdom, have released 
the disc on their $1.99 Camden label. 
Will all due respects to Miss Jacobs, 
her own music and lyrics are not in 
the same class as those she elected to 
sing in the disc mentioned above. She 
obviously possesses an active social con¬ 
science, and attempts to project her 


Popular organ 


iiiiiimiiiiiiiiiuiiiiiiiiimiiiimiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiitmiiMiiiiiiimiiitiimiiiiiumMmmiiimiiiiimiiniiii 


SMART STEREO. Harold Smart at the 
Thomas Organ. Stereo, Fanfare 
Organ Series, Festival SFL- 
933777. 

Interest: The Thomas sound. 
Performance: For maximum 

effect. 

Quality: Mostly clean. 

Stereo: Normal. 

In recent years, Thomas organs have 
acquired something of a reputation for 
the range of tonal gimmicks which they 
offer to the keyboard entertainer. And 
undoubtedly, Harold Smart has the 
ability to exploit the effects aided, in 
some tracks by the in-built percussion, 
in others by Don Lawson (percussion) 
and Les Hurdle (bass guitar). 

Argue if you like whether the album 
demonstrates the scope of the in¬ 
strument or the skill of the player but a 
demonstration record it is, rather than 
a program for its own sake. Playing for 
just over thirty minutes, it contains 
quite an assortment of numbers: Get 
Me To The Church — Somewhere My 
Love — Cha Cha Del Mar — America 
— The Shadow Of Your Smile — 
Rhapsody In Blue — Malaguena — 
Birth Of The Blues — Ave Maria — 
Swingle Jingle — Rosarita — Toccata 
in D Minor. 

Not an album that I’d rave over. 
(W.N.W.) 


LATIN HAMMOND. John Dales at 
the Hammond Organ. Stereo, 
Organ Showcase Series, Festival 
SFL-933765. 

Interest: As per title. 

Performance: Very competent in 
its way. 

Quality: Clean. 

Stereo: Normal. 

This is very much the kind of album 
one would expect from the title. Glyn 
Thomas and Alan Sharp lay down very 
precise latin rhythms, of one kind and 
another, and John Dales fits the tunes 
to them, with a lot of improvisation 


and with keyboard dexterity to match. 
The tunes: 

Love Is Just Around The Corner — 
Love — On The Alamo — Poinciana 

— Sunny Faces — The Breeze And I 

— Satin Doll — Lullaby Of The 
Leaves — Ain’t She Sweet Baubles 
Bangles and Beads — Amour — Girl 
From Ipanema. 

If you like this kind of music, John 
Dales’ performance will certainly not 
disappoint you. Whether it would con¬ 
vert the unconvinced is another matter. 
The instrument, by the way, is the 
T200 model, used in conjunction with a 
Leslie 122 tone cabinet. (W.N.W.) 


HAMMOND INTERNATIONAL. 
Heinrich Reithmuller, Hammond 
organ with rhythm accom¬ 
paniment. Stereo, Music for 
Pleasure MFP-A8144. 

Interest: Hammond plus percus¬ 
sion. 

Performance: Happy. 

Quality: Clean. 

Stereo: Used to advantage. 

With Hammond - plus - percussion 
albums rolling off the presses one after 
the other, it is sometimes difficult to 
know what different to say about them. 
This one. however, I must nominate as 
being more listenable than most. The 
percussive backing is heavy with bass, 
which lays a pleasant foundation with¬ 
out competing with the melody line. 
The organ voicing is unusual and well 
to the fore. And the whole approach is 
bright, happy continental, with lots of 
exper ise which does not sound like dex¬ 
terity for its own sake. 

The numbers: April In Portugal — 
La Samba Caramba — Romanze — 
Lil — German Melody — Atraente — 
C'est Magnifique — Tico Tico — Alt 
Lissabon — Mardi Gras — The Happy 
Organ Player — Lumpi. 

This would be my pick of the elec¬ 
tronic organ records offered this 
month. Playing time is just under 30 
minutes. (W.N.W.). 
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PRINTED CIRCUIT BOARDS 

See: 

SUMMIT ELECTRONIC 
SYSTEMS 

Advertisement in this issue. 


IMPS 


World renowned MPS-records 
and Pre-recorded tapes manu¬ 
factured by the quality con¬ 
scious SABA-Radio factory in 
Germany’s Black Forest are 
now available in Australasia on 
three labels: 

TOP FIVE CENTER MPS Ser. 
14,000 Popular and Light En¬ 
tertainment/German and Inter¬ 
national Folk Music and Classi¬ 
cal. 

MPS Jazz Series 15000 

with the world’s biggest line-up 
of the internationally known 
Jazz-Giants. Beautifully pre¬ 
sented albums of the finest qual¬ 
ity featur ng the Oscar Peterson- 
Trio with Herb Ellis and the 
Claus Ogerman Big Band (7 
LP’s); Art van Damme Quintet 
(7 LP’s); Chet Baker; Count 
Basie; Francy Boland; Miles 
Davis; Erroll Garner;. Friedrich 
Gulda and many others. 

For a BETTER RECORD at 
the SAME PRICE ask your 
local retailer for TOP FIVE/ 
SABA/ MPS/CENTER-Records. 

Write for free catalogue to 



SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
All work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 
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NEW ALL TRANSISTOR STEREO AMPLIFIERS 
WITH INBUILT AM TUNER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 


USING ALL SILICON TRANSISTORS 

36 WATTS-RMS 


SPECIFICATIONS: 

18 watts per channel R.M.S. Total 
output 36 watts R.M.S. 
FREQUENCY RESPONSE: 

From 20 cycles to 20,000±ldb. 
HARMONIC DISTORTION: 

Less than 1 per cent at rated output. 
HUM AND NOISE: 

Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 

8 ohms. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
12db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 
RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 
PROVISION FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISION FOR 
HEAD PHONES: 

With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

16iin x 5iin x 11 in deep. 
TUNER: 

This unit can be supplied with either 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 



MODEL C300/20/T 


$ 125.00 PLUS FREIGHT 

(CABINET EXTRA) 



MODEL C400/20 


$ 99.00 

PLUS FREIGHT 

(cabinet extra) 


AMPLIFIER ONLY. Specifications as 
above but with the added feature of 
front panel switch which allows selec¬ 
tion of two speaker systems. 


CABINETS FOR ABOVE AMPLIFIERS IN OILED WALNUT OR TEAK WITH METAL TRIM $10.00 EXTRA 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 

Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions lOf x 6in x 
&AA Aft 3±in. Output variable from 50mv to 700mv. 

Port and Packing, N.S.W., $1.50. 


CLEARANCE OF VALVE AMPLIFIERS WITH TUNERS BASED ON 
THE PLAYMASTER 106 AND 118 FROM $80. 

POWER OUTPUT: 9 watts per channel R.M.S. FREQUENCY RESPONSE: 20 to 20,000 cycles incorporat- 
ing Ferguson O.P.412 grain oriented output transformers. VALVES USED: 4-6GW8, 12AX7 or 12AU7, 6AN7, 
6N8, EM 84 and 2 silicon diodes. 

CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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views on war, racialism and social in¬ 
justice in her lyrics. Also, her tunes 
are very ordinary. As such, the disc is 
rather limited in interest. She accom¬ 
panies herself on 12-stringed guitar, and 
receives able support from versatile 
Ade Monsbourgh on recorders, melo- 
dica and trumpet; Doug Wallace, 
guitar; Peter Hayes, five-string banjo; 
Jim Beal, percussion; Frank Traynor, 
piano; Alan Pope, electric bass. Chil¬ 
dren from the Essex Heights State 
School, Victoria, provide a charming 
touch in three of the numbers. 
(H.A.T.) 

★ ★ ★ 

THE SINGING STORY TELLER. 

Johnny Cash. Sun (Festival) stereo 

SNL-933792. Available in mono. 

Interest: C. and W. singer. 

Performance: Likable. 

Quality: Good standard. 

Stereo: Normal. 

1 presume it is not necessary to 
comment on Johnny Cash’s singing 

style — his resonant voice with its 

Tennessee twang must be familiar to 

everybody with the slightest interest in 
C. and W. music. As usual he sings 
here with guitar accompaniment, with 
occasional interludes by the Tennessee 
Two — two ladies of serious mien who 
I am sure agree with every word John¬ 
ny sings. I doubt whether most buyers 
will know many of the titles in this col¬ 
lection, but they are all typical Johnny 
Cash moralisings: Goodbye Little Dar¬ 
ling — Give My Love to Rose — Hey 
Good Lookin’ — I Can’t Help It — I 
Could Never Be Ashamed of You — I 
Couldn’t Keep From Crying — I Love 
You Because — The Ways of a 
Woman in Love — You’re the Nearest 
Thing to Heaven — Come In Stranger 
— Next In Line. The sound is of good 
modern standard. (H.A.T.) 


INTIMATE EXCITEMENT. Vicki 
Carr. Arranged and conducted by 
Marty Paich. Sunset (Festival) 
Stereo SUS/96103. 

Interest: Vocals and bossa nova. 
Performance: A delight. 

Quality: Very good. 

Stereo: Well arranged. 

This Vicki Carr re-issue has her sing¬ 
ing mostly Latin American material in 
bossa nova style. This is Vicki at her 
best, her diction and phrasing a joy, 
her ability to communicate a sentiment 
a delight. This re-issue on the Sunset, 
label also means that you have to pay 
only $2.95. The arrangements and 
orchestral backing are first class, and 
all in all, this disc is a fine bargain. 
The material is well known without 
having been done to death: Laia 
Ladaia — Goin’ Out of My Head — 
Toys — Meditation — Pretty Butterfly 
— Carnival — Mas Que Nada — Call 
Me — Once — The Constant Rain — 
Fly Away — Forgetting You. The disc 
was first issued about two years ago, 
and the sound quality is entirely satis¬ 
factory. (H.A.T.) 

★ ★ ★ 

SHAMROCK AND HEATHER. 
Dennis Clancy, “Scotland’s Son 
of Song.” Festival stereo SFL- 
933794. 

Interest: Mainly for Jocks and 
Paddies. 

Performance: Pleasant enough. 
Quality: Mediocre. 

Stereo: Normal. 

The title “Shamrock and Heather’’ 
should give a pretty fair idea of what 
this disc is about. Dennis Clancy has 
an Irish name and ancestry, but a 
Scottish upbringing, having been born 
and raised in Dundee. With a sturdy 
music hall type baritone, and backed 
by the traditional accordion and drums. 


Mario Lanza in opera 


iiiiiifiiiiiiiiiiiiifiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiii 


MARIO LANZA IN OPERA. With 
the RCA Victor Orchestra conduct¬ 
ed by Constantine Callinicos. RCA 
Victor stereo LSC-3101. 

Interest: Well known arias. 
Performance: Lacks finesse 
Quality: Good remaster. 

Stereo: Reprocessed. 

The Lanza legend has become some¬ 
thing of an enigma. Serious music 
lovers refuse to take him at all serious¬ 
ly. Nevertheless, he worked with many 
well known opera singers who ap¬ 
parently regarded his voice (if, per¬ 
haps, not his execution on every occa¬ 
sion) as exceptional. The great 
soprano Licia Albanese, who sings with 
him in this selection, is quoted in the 
sleeve note as saying . . . “the quality 
(of his voice) was like Caruso’s. So 
golden, so effortless.” And now RCA 
releases a disc devoted entirely to his 
performances of operatic arias on their 
full price Victor label. This surely is 
an indication of his continuing 
popularity. Or is it just wishful think¬ 
ing? 

I cannot help feeling that Albanese’s 
judgment might have been clouded by 
her affection for the handsome Lanza. 
There is nothing in the performances 
here to warrant comparison with 
Caruso. In his duet with Albanese her¬ 
self he is very much the junior partner, 
although he is singing the part of 


Othello, where he should dominate. 
Elsewhere he sounds like a talented 
and promising young singer who needs 
a lot more training, especially in inter¬ 
pretation and shading. Had he lived 
longer he might have become a great 
s’.nger, but on the evidence here he 
did not make the grade. For the bene¬ 
fit of dedicated Lanza fans, if any, who 
read these notes, here are the titles in 
this selection: Di Quella Pira (II Trova- 
tore) — Flower Song (Carmen) — O 
Paradiso (L’Africana) — M’Appari 
(Martha) — Brindisi — Libiamo, 
Libiamo (La Traviata) — Love Duet 
(Madame Butterfly) O Soave Fanciulla 
(La Boheme) — Di Rigor Armato (Der 
Rosenkavalier) — Nessun Dorma 
(Turandct) — Amor ti Vieta (Fedora) 
— Dio Ti Giocondi (Othello). In addi¬ 
tion to Albanese in Othello, Lanza has 
Elaine Malbin, a not particularly 
brilliant soprano, with him in the 
Traviata and Butterfly duets; and Jean 
Fenn, soprano, in the La Boheme ex¬ 
tract. 

Presumably these tracks are re¬ 
mastered from 78rpm discs, and 
the engineers have done a remarkable 
job of transferring. The sound is of 
course not comparable with modern 
recordings, but surface noise and 
scratch are virtually absent. The stereo 
is of the electronically reprocessed 
type, and is minimal in effect. (H.A.T.) 




MICROPHONES 

High grade microphones for 
studios, concert halls, 
groups, or home use where 
top quality recordings are 
required, are now available 
at reasonable prices. 

Calrec condenser micro¬ 
phones are superb transistor 
condenser microphones 
manufactured in U.K. by 
Colder Recordings Ltd. for 
studio use where absolute 
fidelity and excellent tran¬ 
sient response are required. 

B and O stereo or mono rib¬ 
bon microphones and dy¬ 
namic microphones are 
made by the famous Danish 
firm of Bang and Olufsen. 
The BM5 mono-stereo pres¬ 
sure gradient ribbon micro¬ 
phone may be used for 
stereo recordings according 
to both MS and A-B 
method. 

Further details available 
from Sole Australian Agents 

G.R.D. INSTRUMENTS 

PTY. LTD. 

698 BURKE ROAD 
CAMBERWELL, VIC. 3124 
TEL. 82 1256 


©Nivico 



Complete New Range of 
Amplifiers featuring the 

S.E.A. SYSTEMS. 

This is the most advanced 
form of Sound Effect Tone 
Control available and is in a 
full range of Amplifiers from 
10 to 140 watts. 

See range on display at 

AUTEL SYSTEMS 
PTY LTD 

20 Pittwater Rd., 
Gladesville. 89 0663 
Open all day Saturday 
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A NEW ERA IN COMMUNICATION 

TRANSCEIVERS 


100 mw 
200 mw 
1 watt 
3 watt 
5 watt 


— CBT. 27 

— CBT. 50 

— CBT. 66 

— CBT. 81 

— CBT. 72 




5 MODELS-GREATEST RANGE-ALL P.M.G. APPROVED 


FEATURES: 


ipm 




m 

wntnmSaBBBSBm 


CENTRE LOADED ANTENNA —1 UV SENSITIVITY — BETTER SQUELCH 
RECHARGEABLE — LIGHTWEIGHT — RUGGED — RAIN PROOF 
BACKED BY PARTS AND SERVICE — 3-MONTH FULL GUARANTEE 
LONG RANGE —DEFY ANYONE TO BEAT — SENSIBLE PRICES 



AVAILABLE FROM: OHMS TRADING CO. PTY. LTD. 


SYDNEY 
67 6011 


PERTH ADELAIDE 

8 4988 23 3488 


BRISBANE 
2 9090 


VICTORIA 
42 4236 



POPULAR KITS FOR THE HOME 
CONSTRUCTOR 


3 PLUS 3 STEREO AMPLIFIER. $48.00 

(Electronics Australia, August, 1968) 

PLAYMASTER No. 128 STEREO AMPLIFIER. $99.00 
(Electronics Australia, January, 1970) 

COMMUNICATIONS RECEIVER.$188.00 

(Electronics Australia, January, 1970) 

VOLUME COMPRESSER. $19.50 

(Electronics Australia, February, 1970) 

DIGITAL FREQUENCY METER.$246.00 

(Electronics Australia, March, 1970) 

RADIO CONTROL RECEIVER. $19.20 

(Electronics Australia, February, 1970) 

MULLARD 10-10 VALVE AMPLIFIER .. .. $108.00 

(Electronics Australia, February, 1970) 

PLAYMASTER 106—STEREO AMP AND 

TUNER.$104.00 

(Electronics Australia, December, 1963) 

PLAYMASTER 116 

40 WATT GUITAR AMPLIFIER. $85.00 

(Electronics Australia, June, 1967) 

PLAYMASTER 123 

PROGRAM SOURCE TUNER.$100.00 

(Electronics Australia, August, 1968) 

PLAYMASTER 117 

60 WATT GUITAR AMPLIFIER. $88.00 

(Electronics Australia, July, 1967) 

Ask for kit quotation for any other 
circuit of your choice or separate components. 


PLAYMASTER 118 STEREO AMPLIFIER .. $86.00 

(Electronics Australia, July, 1967) 

PLAYMASTER 115 

SOLID STATE STEREO AMP.$104.00 

(Electronics Australia, April, 1967) 

PLAYMASTER 120 

HYBRID CONTROL UNIT. $49.00 

(Electronics Australia, February, 1968) 

VARI-TACH MOTOR SPEED CONTROL .. $24.00 

(Electronics Australia, March, 1966) 

TRAIN CONTROLLER WITH 

SIMULATED INERTIA, Plain panel. $14.75 

Printed panel. $17.00 

(Electronics Australia, March, 1967) 

LOW COST POWER SUPPLY. $28.50 

(Electronics Australia, January, 1968) 

PLAYMASTER 124 STEREOGRAM. $76.00 

(Electronics Australia, May, 1969) 

MUSICOLOUR. $49.00 

(Electronics Australia, October, 1969) 

PLAYMASTER 127 INTEGRATED 

CONTROL UNIT. $56.00 

(Electronics Australia, November, 1969) 

10 PLUS 10 STEREO AMPLIFIER WITH 

OVERLOAD PROTECTION. $78.00 

(Electronics Australia, April, 1969) 

The above prices include sales tax 
Freight free within Australia. 


J. H. MAGRATH & CO. PTY. L.TD. 
208 Lt. Lonsdale St., Melbourne, Vic. 3000. Tel. 663 3731 
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he delivers a mixture of popular Scott¬ 
ish and Irish songs, namely: The High¬ 
land Road — Lass of Leven Vale — 
The Boys from County Armagh — 
Back of Bennachie — Black Velvet 
Band — The Kilmarnock Bonnet — 
The Irish Rover — Scottish Working 
Man — Forty Shades of Green — Hie- 
lan’ Lassie — Irish Soldier Laddy — 
Road to the Miles of Dundee — The 
Hill o’ Kinnoull. If these titles mean 
anything to you you are a prospective 
customer for the disc — otherwise it is 
doubtful whether you would appreciate 
it. The recording of Irish origin, is 
sub-standard in comparison with the 
best recordings now available. (H.A.T.) 

★ ★ ★ 

NASHVILLE BY CARR. Vicki 
Carr, vocals, with orchestra. 
Liberty (Festival) stereo SLYL- 
933804. 

Interest: C&W songs. 

Performance: More city than 

country. 

Quality: Very good. 

Stereo: Normal. 

During a Country and Western 
listening session with friends, this Vicki 
Carr disc was played and compared 
with two other discs featuring female 
C&W vocalists. Opinions were unani¬ 
mous—Vicki Carr was far ahead as far 
as diction, phrasing and ability to com¬ 
municate the sentiments of the songs are 
concerned, but she does not sound 
C&W. She is very pleasant to listen 
to, but she sounds what she is — a city 
girl, with a night club style. This is not 
a criticism, and I repeat that this is 
pleasant listening for those who do not 
expect thir C&W performers to 
sound as though they are straight out 
of the Ozarks. With orchestral backing, 
Vicki sings: Singing My Song — Rain¬ 
drops Keep Failin’ on My Head — 
Make It Rain — Tomorrow Is My 
Friend — Living On a Prayer, a Hope 
and a Hand-Me-Down — Everybody’s 
Talkin’ — Sunday Mornin’ Cornin’ 
Down — Until It’s Time for You to 
Go — You Are — Today I Started 
Loving You Again — Crying Time — 
Yesterday, When I Was Young — The 
Tip Of My Fingers. Typical C&W 
stuff, but not a typical C&W style, 
and more for Vicki Carr fans than 
C&W enthusiasts. (H.A.T.) 

★ ★ ★ 

W. C. FIELDS ON RADIO. With 
Edgar Bergen & Charlie McCarthy. 
Stereo, CBS, SPB-233819. 

Interest: Old-time radio shows. 
Performance: Characteristic of the 
era. 

Quality: Mediocre. 

Stereo: Must be joking! 

‘-Having triumphed in vaudeville, the 
legitimate theatre and motion pictures, 
radio was the final medium that Bill 
Fields would conquer. 1 ” So runs the 
jacket note. In his day and to the au¬ 
diences that loved him, W. C. Fields 
was undoubtedly a character to be 
watched and listened to. With an au¬ 
dience poised and ready to laugh, he 
could hardly miss. Maybe it will still 
be that way for some with long enough 
memories. 

But my guess is that, to most listen¬ 
ers in 1970, this album will be but a 
curious relic from the days of radio 
comedy, with characters, intonations 
and jokes strongly reminiscent of the 
old music hall — minus a stage. 

There are giggles, of course, but it’s 
an album that must rely heavily for its 
appeal on nostalgia. (W.N.W.) 


Popular Jazz 

BLUES AND THINGS. Earl Hines and 
Jimmv Rushing. Swaggie, Stereo 
S1262. 

Interest: Timeless jazz. 
Performance: Outstanding session. 
Quality: Well recorded. 

Stereo: Good, even spread. 

Strangely enough, Earl Hines and 
Jimmy Rushing, two of the great 
figures in jazz history, had never 
recorded together, prior to this session 
which was held in New York on July 
19, 1967. Clearly, their talents are 
completely compatible and one must 
regret that Rushing sings in only four 
of the nine tracks on this outstanding 
album. 

These vocal titles are all familiar 
enough — “Exactly Like You,” “Am I 
Blue,” Don Redman’s “Love It Pretty 
Mama” and “St. Louis Blues. 1 ” The 
tempos are beautifully set by Hines, and 
Rushing is obviously relaxed and 
happy. His voice, inevitably shows 
some signs of the passing years but, 
nevertheless, his phrasing, attack and 
indefinable jazz “feel” are a joy. 

Apart from backing Rushing with 
9uperb taste, Earl Hines and his quartet 
— Budd Johnson (tenor and soprano), 
Bill Pemberton (bass) and Oliver Jack- 
son (drums) — contribute five in¬ 
strumentals. It must be said that Hines 
is not quite at his peak but he still 
plays with great charm, invention and 
above all, driving swing. His solo on his 
own up-tempo blues “Changin’ The 
Blues” and his ballad “One Night in 
Trinidad” are perhaps his best tracks. 

But the real “star” of the session was 
the veteran saxophonist, Budd Johnson, 
who plays magnificently throughout the 
album. Particularly outstanding is his 
sensitive and utterly convincing 
soprano feature in “Summertime.” 
Johnson’s vastly under-recognised 
talent may be unfamiliar to many 
readers but his work in this L.P. should 
not be missed. 

This, I suggest, is an outstanding 
album and it should be enjoyed by all 
readers with catholic tastes in jazz. The 
playing time is almost 43 minutes. 
(T.F.C.) 


MELLOW MOOD. — Oscar Peter¬ 
son Trio. MPS Stereo 15221. 

Interest: Modem jazz piano. 
Performance: Excellent. 

Quality: Superbly recorded. 

Stereo: Good even balance. 

This L.P. by the Canadian pianist, 
Oscar Peterson, is the fifth in his “Ex¬ 
clusively For My Friends” series and, 
like the others, it was recorded in Ger¬ 
many by Hans Georg Brunner-Schwer. 

Peterson is one of the most heavily 
recorded musicians in the history of 
jazz and, over the past 20 years, his 
work has varied in quality from the in¬ 
spired and dazzling to the shallow and 
hackneyed. 

But on this series of MPS albums 
Oscar Peterson plays superbly — per¬ 
haps as well as he has ever played — 
employing his remarkable technique to 
explore in depth the melodic and 
harmonic possibilities of the material, 
most of which is well known. 

With strong, sympathetic support 
from Sam Jones on bass and Bobby 
Durham on drums, Peterson turns in 
particularly breathtaking performances 
of Duke Ellington’s “In a Mellotone’ 1 ’ 
and Gershwin’s “Summertime.” Two 
other familiar songs on the album are 
the jazz standard “Green Dolphin 
Street” and Vincent Youmans’ “Some¬ 
times I’m Happy,” on which Peterson’s 
ideas are unusually fresh and his play¬ 
ing melodic and swinging. 

One interesting inclusion was the Ho¬ 
race Silver tune “Nica’s Dream” with a 
particularly fine performance by Sam 
Jones on bass. 

The best track on an unusually good 
album is, however, the last song, An¬ 
thony Newley’s beautiful ballad, “Who 
Can I Turn To.” Peterson has pre¬ 
viously recorded this as a piano solo on 
Volume IV of this series but this per¬ 
formance is even more impressive with 
a very tight trio sound and superb im¬ 
provisations by Oscar Peterson himself. 

All six volumes by Oscar Peterson 
on the MPS label are well worth hear¬ 
ing and collectors of this important 
musician will undoubtedly want to add 
all these L.P.s to their shelves. This 
album, incidentally, plays for more 
than 37 minutes, is superbly packaged 
and recorded and was made available 
by the Australian distributor. Quality 
Records International Co. of Adelaide. 
(T.F.C.) B 


ACOS 


REPLACEMENT LONG LIFE CARTRIDGES 

Acoj 90 Series — a family of pick up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. r . 

GP9M MONO CRYSTAL Stereo Compatible .. $5.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL Stereo ** 

Compatible.$5.95 

GP92 MONO CERAMIC Stereo Compatible .. $6.55 

GP93 STEREO CRYSTAL. $7.55 

GP94-1 STEREO CERAMIC.$7.95 ™ th 

GP94-5 STEREO CERAMIC FOR TRANSISTOR JJU. “ JJt a cost 

AMPLIFIERS.$8.95 Stylus at n ° extra C0St ‘ 

TECHNICAL DATA SHEETS SENT FREE ON REQUEST 



Sole Australian Agents: 


AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd., Concord. 
Sydney. N.SW. Phone 731227 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — 
TRANSISTOR AND VALVE TYPES. 



1967—ALL WAVE 7 


STEREO 3 plus 3 & 10 plus 10 




MUSICOLOR 
OCT. 1969 
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AUG.—1968 
NOV.—1968 
APRIL—1969 


FULL KITS —OR ANY SINGLE PART 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


9. 

10 . 

11 . 

12 . 

13. 


16 . 

17. 

18. 


19 . 

20 . 
21 . 


23. 

24. 

25. 

26. 

27. 

28. 


29. 

30. 


31. 

32. 


33. 

34. 


35 

36. 


37. 


38. 

38A 


39A, 

40. 

40A 


INSTRUMENTS 

5ln wide range. 
1963. 34n cal. 
Audio. 

1966. 3ln. 

1968—Audio. 
Electronic SW. 
W/band PreamD. 
MULTIMETERS 
and V.T.V.M.'s 
20K ohm/Volt 
protected M/M. 
Probe tor above. 
Protected D.C. M/M. 
Meterless V’meter. 
A.C. Mllllvoltmeter. 
A.C. Solid State 
Mllllvoltmeter. 

Solid State A.F. 
Mllllvoltmeter. 

Noise Distortion 
Mllllvoltmeter. 
Standard V.T.V.M. 
1966—V.T.V.M. 

1968—V.T.V.M. 

BRIDGES 

Standard R/C. 

1966. R/C. 

1968 R/C and 
Signal Injector. 

TV INST.'s 
Sweep and marker 
Generator. 

Dual sweep Gen. 
Silicon diode, 
sweep Gen. 

Silicon diode 
noise Gen. 

Pattern Gen. 

Trans, pattern Gen. 
Wild range 
pulse gen. 

AUDIO INST.'s 
1960 Audio Osc. 
1962 High pert, 
audio Gen. 

Crystal locked std. 
Electronic tuning 
standard. 

1965. Solid State 
audio osc. 

Direct reading 
A.F. meter. 

Sq. wave Gen. 

1967 transistor 
audio Gen. 

Additive frequency 
meter. 

A.F. tone burst gen. 

. 1968. Solid state 
A.F. Generator. 

R.F. INST.'s 
6-band service 
oscillator. 

Trans, wave meter. 

? " meter, 
rvstal Calibrator 
—Solid state. 


408. Digital freq. meter. 

40C. 1969. Dip Osc.— 
Solid state. 

41. G.D O. wide range. 

42. G.D.O. adaptor. 

43. Trans, service osc. 

44. Simple signal 
injector. 

45. Transistorised signal 
tracer. 

46. Transistorised osc. 

47. Basic test osc. 

48. Transistor test 
oscillator. 
MISCELLANEOUS 
INST.. ETC.. KITS 

49. I960. Trans. Tester. 

50. 1968. Transistor 
'.est set. 

51. Valve and Transistor 
tester. 

52. Elect-onlc Stetho¬ 
scope. 

53. Moisture alarm. 

54. Electronic Pistol 
range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flasher unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading 
Impedance meter. 

63. Electronic 
anemometer. 

64. S.W.R. Indicator. 

65. Simple proximity 
alarm unit. 

€6. Metal Locator. 

67. Electronic 
metronome. 

68. Bongo Drums. 

68A. Keyless organ. 

68B. Theremin. 

68C. Laser unit. 

68D. Color organ. 

68E. Stereo Headphone 

Adaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

REGULATED POWER 

_ SUPPLIES 

71. Transistor. 9v. 

72. Transistor, fully 
protected supply. 

73. 1966 H.T. unit. 

74. 1968 lab. type. 

_ D-30v supply. 

74A. Simple pwr. supply. 

VOLTAGE-CURRENT 
CONTROL UNITS 

75. Varl-watt unit. 

76. Varl-tach. motor 
speed control. 

77. 2KW auto-light 
dimmer. 


78. 4KW auto, light 
dimmer. 

79. Model train control 
unit. 

79a. Varl Light Dimmer. 

80. Model train control 
unit with simulated 
Inertia. 

81. Above-hl-power. 

82. No. 81 with 
simulated Inertia. 

TACHOMETER UNITS 

83. 6 or 12v Std. 

84. 6 or 12v Mullard. 
8*. 6 or 12v with 

dwell angle. 

86. Tachometer and dwell 
angle unit for ser¬ 
vice stations. 

TRANSISTOR IGNITION 

87. Ro-Fo. 6 or 12v. 

88. Hl-Flre 6 or 12v 
(transformer). 

POWER CONVERTERS 

89. D.C.-D.C. 60w. 

90. D.C.-D.C. 40w. 

91. D.C.-D.C. 40w. 

12v—Input. 

92. D.C.-D.C.70W. 

12v—Input. 

93. D.C.-D.C. 10Ow 
12v—input. 

94. D.C.-D.C. 140w. 

24v—input. 

95. D.C.-D.C. 225w 24V 
—Input Q. 

HIGH-FIDELITY 
AMPLIFIERS 
MONO UNITS 

96. HI FI 3. 

97. Mullard 3.3. 

98. Mullard 5-10. 

99. Mullard 5-10. 
transistor. 

100. Transistor 20w. 

101. Transistor 60w. 
STEREO UNITS 

102. Mullard 2-2. 

103. Mullard (v) 3-3. 

104. Mullard (t) 5-5. 

105. Mullard (t) 5-5. 

106. Mullard (v) 10-10. 

107. Mullard (010-10. 

108. Philips Twin 10. 

111. HI-FI 60 PIuk 60. 
P/M 128. 

112. Playmaster 2-2. 

113. Playmaster 3 plus 3. 

114. Playmaster unit 3. 

115. Playmaster unit 4. 

116. Playmaster 10 plus 10 

117. Playmaster 101. 

118. Playmaster (t) 105. 

119. Playmaster (t) 113. 

120. Playmaster .. 

121. Playmaster 

P.A. UNITS 

122. 10 watt std. 


1UO. 

(t) 113. 

(t) 115. 

(v) 11 8. 


122A. Mullard 20w Solid 
state. 

122B. Mullard 40w. Solid 
state. 

123. 25 watt std. 

124. 35 watt std. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 

128. lo watt std. 

129. 25 watt std. 

130. 35 watt std. 

131. 50 watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116. 
13S. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar. Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid 

State P/M 125. 
STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 

143A. Playmaster 124. 
CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 

149. Mullard 2v. 

150. Mullard 3v. 

151. Phillips Mlnlwatt. 

152. P/M 127. 

PREAMP UNITS 

153. Transistor—Mono. 

154. Transistor—Stereo. 

155. Transistor—Silicon, 
mono. 

156. Transistor F.E.T. 
mono. 

157. Transistor dyn. mlc. 
mono. 

158. Above-Stereo. 

159. Playmaster 115 
F.E.T. Stereo. 

160. Playmaster 115 mag. 

161. Sound projector. 

MIXER UNITS 

162. Trans. 4 ch. 

(1966). 

163. Trans—4 ch. 

(1967). 

164. Valve—4 ch. 

TUNER UNITS 

165. Playmaster u/style. 

166. Playmaster No. 11. 

167. Playmaster No. 114. 

168. Playmaster No. 122. 

169. Playmaster No. 123. 

170. Philips Mlnlwatt. 

180. Trans—Long range. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M). 

182. Playmaster 110 (S). 

183 Power Unit 110. 

184. Adaptor 110. 

185. Playmaster 119 
Adaptor. 

186. Transistor V.O.X. 

187. Tape Actuated relay. 

188. Mullard Trans Tape 
Amp. 

RECEIVERS 

189. Fremodyne 4. 1970. 

190. Fremodyne 4 
R.F.Soct only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double 
Change S/het RX. 

195. Explorer VHF Tran¬ 
sistor RX. 

196. Interceptor 5 Semi- 
Comm. RX. 

197. 1967 All-Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 All-Wave 5. 

200. 1967 All-Wave 6. 

201. 1967 All-Wave 7. 

202. Transporta 7. 

203. Transistor 8 
3 Band. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

206. All Wave 1970 l/C 2. 

207. Versatile Mantel Set 

208. All-Wave Transistor 3 

209. A.B.C. 

210. 1968 F.E.T. 

21OA. I/C TRF RX. 

21 OB. R.F. Preamp. 

21OC. ,, Q’' Multiplier. 

21OD. 1970 Communica¬ 
tions. Solid state. 
TRANSMITTERS 

211. 144 MHz SOW. 

Linear Final. 

212. 144 MHz 20W. 

213. 144 MHz 20W. 

214. 144 MHz 18W. 

215. 144 MHz S.S.B. 

216. 3 Band A.M. 

217. Basic 3 Band. 

218. 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50 MHz 

221. 144 MHz. 1970. 

222. 50 and 144 MHz 
Crystal Locked. 

223. 1965 S/W. 

224. 1965 S/W 2 Band. 

225. 1966 3 Band. 

226. Basic S/W. 

V.F.O. UNITS 

227. Remote Unit. 

228. 7. 8 and 9 H.F. and 
V.H.F. 

229. All transistor. 


Phone 63-3596 
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232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects m Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics. etc. 



Frequency Meters- 

March. — May 7970 

Full kit or individual parts only 



STEREO 60W + 60W R.M.S. 


P/M 

128 

JAN. 1970. 



- v* * * • * 
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1968 Solid State. V.T.V.M. 
ELECTRONICS (Aust.), Dec.. 1968. 

BATTERY CHARGER 1A 
ELECTRONICS (Aust.), Feb., 1966 
PLAYMASTER 116 and 117 
and 125 GUITAR AMP. 

Electronics Australia 
June 1967 — 40 watt 
July 1967 — 60 watt 
July 1969 — 50 watt 


3-BAND SHQRT-WAVE CONVERTER 

ELECTRONICS (Aust.), May. 1966. 

LAB QUALITY 

Regulated Power Supply (0-30v) 
ELECTRONICS (Aust.). Sep¬ 
tember, 1968. 



1966 R/C Bridge 
May, 1966. 



PUBLIC ADDRESS and 
GUITAR AMPLIFIERS 

10. 25. 50 and 100 watt 
units 


3 BAND DOUBLE-CHANGE RECEIVER 

ELFCTRONICS (Aust.). April. 1966 

1966 3in CKO 

ELECTRONICS (Aust.). May. 1966 



PLAYMASTER STEREO 


* c <T r 


$ 


vsv 

* 


Playmaster 122 
Program Source. 
Electronics (Aust.), 
August, 1968. 


FOUR-CHANNEL AUDIO MIXER 

ELECTRONICS (Aust.) Feb., 1966 & 1967. 

3-BAND 3-RECEIVER 

ELECTRONICS (Aust.), Nov., 1966. 

TRANSISTOR MILLIVOLT 
METER 


Electronics (Aust.), 
May, 1968. 


1970 - COMMUNICATIONS 
RECEIVER-240 

SOLID STATE 

FULL KIT OR INDIVIDUAL PARTS ONLY 



r-i* 


•i 


MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS-YOU NAME IT-WE WILL QUOTE 

VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS — DIACS — 
TRIACS — S.C.R'S. — l/C'S. SPEAKERS — MICROPHONES — COILS — IFT'S. TRANSFOR¬ 
MERS — INST CASES — METALWORK. PLAYERS & CHANGERS — METERS — RELAYS — 
CONDENSERS — RESISTORS — BEZELS — STYLII — CARTRIDGES — RECORDING TAPE — 
PROBES — INSTRUMENTS — POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES 
— BALUNS — TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — 
PRINTED CIRCUIT BOARDS — COPPER WIND'NG WIRE — ETC. — ETC. — 


Phone 63-3596 


596 P n 4L F < SALES I Ph 

Ce I/. Ot C. PTY. LTD. 

232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 


Phone 63-3596 
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TRADE REVIEWS 
AND RELEASES 


Kenwood 77-70 Stereo Tape Deck 

The Kenwood TT-10 is the first tape deck to hand from this 
manufacturer, who already has a high reputation for ampli¬ 
fiers. The deck has a commendably simple control layout 
three speeds, three heads and single lever control for the 
transport mechanism. 


Many an audio enthusiast has wished 
for tape facilities at one time or another. 
When the time comes to buy, however, he 
is confused by the large variety of 
machines on the market. 

If he does not require a self-contained 
machine and already has a stereo amplifier 
with tape input and monitoring facilities, 



Below the main control lever are the 
rocker switch for power and the three- 
position slide switch which selects stereo 
or mono operation from either track. To 
the left of these switches are the two un¬ 
calibrated recording level meters. On the 
left-hand side of the control panel are two 
microphone inputs and to the right of 


The Kenwood 
TT-10 stereo tape 
deck is meant to be 
used in conjunction 
with an existing hi- 
fi stereo amplifier 
system. It can, 
however , be used 
solo in a recording 
mode, in conjunc¬ 
tion with micro¬ 
phone input and 
headphones for 
monitoring. 


he may well consider a tape deck which 
incorporates input and output preamps 
and bias oscillators and nothing more. 
Such a unit can be expected to be cheaper 
and possibly more reliable than a self-con¬ 
tained tape recorder, since it does not 
have to incorporate power amplifiers, tone 
controls and even loudspeakers. 

If you are the audio enthusiast with 
such inclinations, the Kenwood TT-10 is 
certainly worthy of consideration. 

The most apparent feature of the Ken¬ 
wood TT-10 is the simplicity of the control 
layout. The usual show of knobs, levers 
and push-buttons is absent but perform¬ 
ance would not appear to have been pre¬ 
judiced by the simplifications. This vindi¬ 
cates this reviewer’s opinion that a good 
many tape recorders are deliberately styled 
to be as “technical-looking” as possible. 

Measuring 16 x 12-11/16 x 7-l/16in 
deep and weighing just 10kg (221bs) the 
TT-10 is a three-speed, four-track stereo 
machine having three heads and powered 
by a single motor. Operating speeds are 
7i, 33- and 1-7/8 ips and equalisation to 
NAB standards is changed to suit the tape 
speed by the speed control knob. Besides 
the speed control knob just mentioned the 
only other transport mechanism controls 
are the main control lever and a push but¬ 
ton to zero the revolution counter. Next to 
the revolution counter is a socket to 
enable low impedance (e.g., 8 ohms) head¬ 
phones to be connected. 


these are the push buttons for recording 
which are illuminated when recording is in 
progress. To the right of these buttons 
again are two rocker switches which 
enable one to monitor the signal from the 
source or as recorded on the tape. 

In the centre of the control panel are 
two sliding potentiometers which control 
the recording level. Some people regard 
these “straight-line controls” as the latest 
gimmick but, as far as this unit is con¬ 
cerned, they certainly can be justified. 
They are very smooth in operation and 
give a highly visible indication of their set¬ 
ting. 

A cut-out in the topside of the wooden 
case of the tape deck accommodates the 


phone sockets for line inputs and outputs 
and a DIN socket which serves the same 
purpose. On the same panel is the fusehol- 
der and mains voltage selector. The bias 
oscillator frequency is 85KHz and the 
semiconductor complement 16 silicon tran¬ 
sistors and 6 diodes. 

Accessories supplied with the TT-10 
tape deck are an empty 7in reel and two 
cables fitted with phono plugs at either end 
for the line inputs and outputs. The 
accompanying instruction manual is com¬ 
prehensive and contains a trouble-shoot¬ 
ing chart to enable the owner to solve 
routine problems. 

Operation of the unit is simplicity itself 
and is largely foolproof, that is to say, 
unless one tries deliberately to induce tape 
spill or breakage by switching rapidly 
from rewind to fast forward without stop¬ 
ping at the intermediate positions of the 
control lever. Under normal usage, the 
deck operates well and quietly and one 
quickly begins to appreciate the simplicity 
of the single lever control. Fast forward 
or rewind takes approximately 130 seconds 
with a T200ft reel of tape. Perhaps the 
reels should be braked more rapidly when 
the tape runs out in these two modes of 
operation. 

The deck can be used horizontally or 
vertically and reels up to 7in diameter can 
be accommodated. We found tape thread¬ 
ing a little tricky at first, possibly because 
of the proximity of the pressure-pads to 
the tape-lifters. 

In the performance tests the machine 
showed up well. The overall 
record/playback response is rated as 
follows: At 7£ips, 40Hz to 19KHz within 
plus ldB and minus 3dB; at 3|ips, 50Hz 
to lOKHz within plus ldB and minus 3dB; 
at l-7/8ips, 50Hz to 5KHz within plus 
ldB and minus 4dB. To verify these 
figures we used virgin low-noise tape at 
20dB below OdB recording level. At 7iips 
the response was within plus or minus 3dB 
from 25Hz to 19KHz; at 3|ips, within 
plus or minus 3dB from 25Hz to llKHz 
and l-7/8ips, within plus or minus 3dB 
from 40Hz to 5KHz. 

Overall signal-to-noise ratio was 4ldB 
with respect to OdB and crosstalk between 
channels at lKHz was 47dB with respect 
to OdB. We did not attempt to verify the 
specified figures for wow and flutter but 
from a constant tone listening test we 
would state that wow and flutter are quite 
satisfactory and certainly are creditably 
low for a single motor machine. We found 
the total harmonic distortion of the 
recording preamplifier to be 0.6 per cent at 
lKHz at OdB, as specified. 

Listening tests confirmed the above test 
results. There was little deterioration when 
switching from source to tape playback at 
7iips and correspondingly greater, 
though not serious deterioration at 33ips. 
All in all, the TT-10 can be said to be a 
well-designed machine which should 
operate reliably for years. One cannot 
always say this about the first product at¬ 
tempts of other manufacturers. It is a pity 
that the unit is priced as high as it is, 
though it is not unreasonable. 

Retail price of the unit is $299 including 
sales tax and it is available from all Ken¬ 
wood stockists. The unit was submitted for 
review by the Australian distributors for 
Kenwood equipment, Jacoby, Mitchell and 
Company Pty. Ltd., 467-475 Kent St, Syd¬ 
ney, N.S.W. 2000, to whom all inquiries 
should be addressed. (L.D.S.) 


iiiiiiiiiiiii!iiiiiiimiiiiiiitiii!iimii!iimiiiiiiitiiiiiinfiiiiiiiiiiiiiiimiiiifiiiimiii:!i;:iiiii 


1C accessories from. McMurdo 


Two new products from Jermyn In¬ 
dustries, U.K., have been announced by 
McMurdo (Australia) Pty. Ltd., Australian 
agents for Jermyn. 

An ejector key for dual-in-line sockets, 
type A23/2023/2 allows uniform and safe 
withdrawal of the larger packaged LSI 
and MSI devices from dual-in-line sockets 
having row separation of 0.6in. Moulded 
from glass loaded nylon tube in orange, 
grey and yellow, the device is fitted simply 
by cutting a suitable hole in the printed 


circuit board. It requires only slight 
pressure to the key to give safe and easy 
ejection of the IC package. 

The second item is a 25-contact single 
strip socket, type A23/2033, capable of 
accepting either flat or round leads. It is 
intended for all non-standard socket re¬ 
quirements on a O.lin matrix. 

Inquiries should be addressed to 
McMurdo (Australia) Pty. Ltd., P.O. Box 
321, Clayton, Vic., 3168. 
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STAX ELECTROSTATIC HEADPHONES 

The Stax SR-3 headphones submitted for review are somewhat 
unique in that they have electrostatically energised diaphragms. This 
enables the use of very light diaphragms, which are claimed to provide 
very wide frequency response free from resonances and distortion. 


The construction of an electrostatic 
loudspeaker (or headphone) is basically 
simple. It consists of two parallel per¬ 
forated electrodes between which is placed 
a taut but flexible diaphragm which has 
conducting surfaces. A DC polarising vol¬ 
tage is applied between the fixed electrodes 
and the diaphragm; superimposed on the 
DC polarising voltage is the high voltage 
audio signal. In operation, the flexible 
diaphragm radiates from both sides, 
through the perforated electrodes. 

A special adaptor is necessary to enable 
the Stax headphones to be used with 
ordinary amplifiers. This adaptor contains 
rectifier circuitry to obtain the 400 volts 
DC polarising voltage directly from the 
mains supply and two transformers to step 
up the audio signal from the respective 
channels. The SRD-5 adaptor unit allows 
two SR-3 headsets to be connected to any 
stereo amplifier having a power output of 
at least five watts per channel. 

We did not attempt to measure the 
frequency response using artificial ears but 
we were able to draw subjective con¬ 
clusions using a sine wave generator and 
white noise. The reviewer possesses a pair 
of good quality conventional headphones 
and these were used as a basis for com¬ 
parison. 

The Stax headphones are relatively light 
and comfortable to wear and they remain 
comfortable, even during long listening 
sessions. The headband is easily adjustable 
and the padded ear surrounds are remove- 
able for cleaning. The thick connecting 
cable is about six feet long, which should 
be sufficient, but some listeners may wish 
for longer cable in certain situations. 

The most obvious difference between 


these electrostatic head¬ 
phones and conven¬ 
tional electrodynamic 
types is the degree of 
isolation from external 
noises. Conventional 
types give a fair degree 
of isolation; so much 
so, that persons wear¬ 
ing them for the first 
time tend to shout to 
their companions. By 
contrast, the electro¬ 
statics provide little iso¬ 
lation and this may be 
a disadvantage when 
listening in somewhat 
noisy surroundings. An¬ 
other aspect of this lack of isolation is 
that the unmasked, low-level sound from 
the electrostatic headphones may be an¬ 
noying to other persons in the same room. 

Apart from the above remarks on isola¬ 
tion, initial impressions of the Stax head¬ 
phones were that the reproduction was 
exceptionally clean and the frequency res¬ 
ponse very wide. Tests with a sine wave 
generator confirmed that the res¬ 
ponse was very smooth and free from 
resonances up to the limit of audibility 
and that bass response was usable down 
to 60Hz. To some listeners, the bass may 
appear to be lacking but this is largely 
due to the extended treble response. Tone 
controls can certainly provide any cor¬ 
rection which may be deemed necessary. 

As far as music reproduction via head¬ 
phones is concerned the Stax headphones 


would be hard to beat. In terms of maxi¬ 
mum loudness, however, conventional 
headphones win easily. With the Stax head¬ 
phones listening at a loud level with full 
bass boost resulted in the diaphragms 
hitting the perforated plates, giving rise 
to rattles and clicks on heavy bass notes. 
This does not cause damage but it is an¬ 



noying. For most people, the available 
loudness levels will be more than suffi¬ 
cient, and the foregoing observation will 
be of academic interest only. 

To sum up, the Stax headphones are 
an interesting departure from convention¬ 
al headphone design and are capable of 
very pleasant reproduction of music. 
Those who must listen to headphones are 
certainly recommended to try them out. 

Retail price of the Stax SR-3 head¬ 
phones together with the SRD-5 Adaptor 
is $74.50, including tax. Retail price of 
the headphones alone is $44.50. Stax 
headphones are available from selected 
retail outlets throughout Australia and 
are distributed by International Dynamics 
(Agencies) Pty. Ltd., 4 Duke St., Abbots¬ 
ford, Victoria, 3067, to whom all trade 
enquiries should be directed. (L.D.S.) 




MAX CUMMINGS IS PROUD TO 
ANNOUNCE HIS APPOINTMENT AS 
SYDNEY CITY DISTRIBUTOR FOR 

TAPE RECORDERS 
TAPE DECKS 
AMPLIFIERS 


REVOX 


full range of A.K.G. Microphones 
& Headphones to suit REVOX 

Cash or Terms , Highest Trade-Ins 
SEE MAX CUMMINGS NOW! 


Revox Tapereco 

• Three motors. 

• Three Heads. 

• Micro Switching. 

• Second on sound-echo— 

• 10^" reels. 

• Professional quality. 

Revox Amplifier 

• 80 watts R.M.S. (2 x 40 watts). 

• Complete matching of all inputs. 

• All silicon transistors. 

• Swiss quality. 

PHOTO HI-FI 

Pin STREET, 
SYDNEY, 61 2049 
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New All Silicon 
V#\ 30/60 WATT 

P.A. 


PORTABLE 
AMPLIFIER 

12-16 volts, 2 inputs. 5MV and 100MV. 
Dimensions 6 Vn W x 3Uln H x 8 ’ 2 in 
D. 15 ohm output No. 763D . . $62 


For 125,250.500 ohm output. 
$52. For 240v op.. $33 extra. 


592D. 


10 WATT P.A. 

Inputs 5 MV and 100 MV lOw R.M.S. 
at 1%. Frequency 40cy.—30Kc. For use 
with 1 4 ohm, 2 8 ohm or 4 16 ohm 
speakers In parallel. Same cabinet and 
dimensions as 30w above, complete with 
240v power supply. 

Wired and tested, No. 485 . $40 

Freight extra In both cases. 


R.C.S. COMPLETE 
DO-IT-YOURSELF 
KITS 

Peak reception, 
low price No ex¬ 
pensive test equip¬ 
ment Everything 
fits. 1964 RF 
Transports 7. 

Complete kit — No. 640 . . . . $43.50 
Portable car radio. Identical to 640 
above. p|us extra switch and car coll. 

.$46.00 



etc. No. 642 


Postage $1. 

(Write for booklet on 640 and 642.) 


NEW TRANSISTOR PREAMP KIT 


SIZE 3 x 2 x 1 In. 2 req. for 
LOW IMP. Input 2 trans. 672C 
Wired ready for use. 672D 

HIGH IMP. 2 tran. 680C . . 

Wired ready for use. 680D . . 

HIGH IMP. silicon 3 tran. 682C 
Wired ready for use, 682D 

Postage 10c each. Write for 
Coils and IF's Panel 


Stereo. 

$6.50 

$8.00 

$6.50 

J 8.00 
8.00 
$9.50 

data. 


NEW SPECIALS FROM R.C.S. 


HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 
SENSITIVITY. 



R.F 


mixer. I.F.. pwr. dectr. etages. adjustable aerial 
coupling. Complete as lllust.. tested with 461 

dial, knobs and switch pot No. 474D, $31. Postage $1. 
WHISTLE FILTER for above set for 8 Kc bandwidth (can 
be altered to 9. 10 or 11 Kc). No. 128, $4. Post 10c. 




10W STEREO 


MULLARD 10 x 
watts R.M.S. 


10 


With output transistor PROTECTION. Frequency 
response 40cy to 30KC. Distortion 0.5%. Treble, 
bass, boost 20DB 

Complete kit of parts No. 480C . . . . $74.00 

Wired and tested No. 480D. $79.00 

Cabinet, as illustrated.extra $10.00 

Magnetic pick-up pre-amp. No. 762D. extra $11.50 
Inbuilt b/c tuner with w/filter . . . . extra $35.00 
Plus freight. Write for brochure. For special 
Sat. demo., ring 59 6550. 


R. & H. and E. A. PRINTED CIRCUITS 

Clearly coded for easy assembly. With blueprint parts list. 
Immediate dispatch. Add 20c postage for each. Specials to 
your drawings — write ’ for particulars and drafting aids. 


578—61.9.C 
585—61.11.P 
587—61.11.PI 
577—62.1 .C 
676—63. A.1 0 
553—64.M.7 
579-64.A.8 

683— 64.A.9 

678— 65.0.9 

679— 65.M.9 

684— 65.P.10 

685— 65.P.1 2A 


686 -65.P.1 2B 

594— 66 . R. 2 
704—67.P.2 
707—67.P.3 

708-67.A.3 

709—67.P.4 

7H-67 A4 

723— 68 .5.T 
731—68.M.12 

736-69.5.T 

750—70.A.1 
756—70.R.1 
758—70. P.1 


769—70.K.6 
All above $2.50 


726—68. A .8 

745— 745 . - 

753—69.F.10 

771— 70.P.6 

772— 70.G.7 

717- 68 .P.1 

741—69.P.5 
747—69.C.10 

746— 69.P.9 

$3.00 


734-S9.0.1 

738- 68 .S.3 

740— 

58.10.CL 
759—70.C.1 

$5.00 


. . . . $ 2.80 
. . . . $ 1.80 
. . . . $ 1.80 
. . . . $ 2.00 
. . $ 2.00 
669-65.T.3 

727— 68.8.T 

728— 68.0.9 

$3.20 


742—39.C.9 

- “ 6.1 


748—S9.D.10 
754—S9.C.1 1 

749-69.C. 1 2 

751 —70.TX.1 



TRANSFORMER 

Tap 6 v and 9v D.C. at 
100 mllllamps. 


Filter, condensers. rectifier, 
case. etc. $6.50. Post 20c. 


resistor. 


NEW STEREO 
MAGNETIC PRE-AMP 

Hum free. 5MV Input. 

250MV out. Size 3" x 
2” x 1". Wired ready 
for use. No. 762D 


$11.50 

Post 10c 



NOISE 

FILTER 

for radio and TV 

No. 27 line filter. 2 

amp. $6.50 

No. 29 10 amp. No. 
298 20 amp. line 

filter.$3 5 

No. 30 pulse filter. 2 

amp.$11.50 

No. 11 aerial fil¬ 
ter. $13 

Order direct. Pack, and 
post., 50c. 


MAGNETIC STEREO PRE-AMP 


In 5MC out 250 Mv. Bass and treble 

20DB. No. 724C. $29 

Wired readv for use. $31 

Postage 30c each. 

For crystal ceramic No. 722D . . $27 


NEW AUDIO AMPLIFIER 

4 transistors 
*2 or 1 watt. 
Small size, cabi¬ 
net 3ln x 2ln x 
11 n plastic. 
Suitable crystal 
P./up. Inter¬ 
com.. micro- 
phone. radio, 
etc. (9 volt.) 
DO-IT-YOURSELF KIT 665. $10 (Post 
10c). Wired ready for use 665D $11.50. 




Order by Mail Order. Postal Note or Money Order (add post.), direct to — 

RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W., 587-3491, 587-5385 



THE NEW SYMPHONIC 

‘77’ SOLID STATE STEREO COMBINATION 


Full range of famous 
TESLA Loudspeakers 


FULL PRICE 

$198.00 

plus $5.00 freight. 


Small In size, yet delivers 14 WATTS RMS of faithful 
sound reproduction. This superior sound quality is due 
to advanced semi-conductor technology, and the use of 
solid state circuitry throughout. The price is unbeliev¬ 
ably low, without any sacrifice in the quality of materials 
and workmanship, which is completely designed and 
manufactured in Australia. 

SPECIFICATIONS: 

# Total Music power — 18 WATTS into 4 OHMS RMS — 7 WATTS 
per channel at 8 OHMS. 

# Frequency Response — 30 Hz to 30,000 Hz 3 dB. 

# Input Sensitivity — Auxiliary 100 MV. Tape Deck 100 MV. 

# Speaker Impedance — 4 or 8 OHMS. 

# Dimensions — Amplifier and Player: 16£" x 13^" x 6£". 

Each Speaker: 11|" x 18^" x 6£". 

# Turntable — 4 speed with CERAMIC cartridge. 

# OUTPUT JACK for Stereo Headphones. 

Please forward me 'Symphonic Unit’ 

Enclosed Cheque/M.O./P.N. for $203.00. 


1 ARY" 081 ELLIPTICAL TWEETER. Frequency response 1-16 kcs. 
$6.50 incl. postage. 

2 ARZ-668 8" ROLLED EDGE CONE WOOFER. 4 or 8 OHMS. 
Frequency response 28 CPS to 6 kcs. 

$7.50 inch postage. 

3 ARO-835 12" CAST CHASSIS. Frequency 30 to 4000 CPS. 

8 OHMS. 

$42 inch postage. 

4 ARO-666 8" ROUND WIDE RANGE. 8 OHMS. FERRITE MAGNET. 
$6 inch postage. 


AVAILABLE EX STOCK. TRADE ENQUIRIES WELCOMED, 


Please forward items marked above. 
Enclosed Cheque/M.O./P.N. for $ 


Name 


Postcode. 


Address. 
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MAGNETIC TALLY GENERATOR 

A small data recording device which is completely portable and 
requires no internal batteries or external power source has been de¬ 
veloped in the U.K. by E.M.I. Electronics Ltd. Called a Magnetic 
lally Generator, it is said to be suitable for a wide range of appli¬ 
cations where data collection for computer analysis is required. 


The unit records on magnetic tape by 
means of a set of small permanent mag¬ 
nets which are operated by cams, these 
cams in their turn being operated by set¬ 
tings on the device to which the tally gen¬ 
erator is attached. This may be a ticket 
vending machine, stock recorder counter, 
cash register, and so on. Two sizes of unit 
are in production: a 2in wide unit which 
gives a capacity of 32 tracks; and a 35mm 
umt with a capacity of 21 tracks. The tape 
is contained in specially designed cassettes 
each cassette holding 10ft of tape. This is 
sufficient for 4,000 sequential 21 or 32 bit 
recordings. The cassette format makes it 
simple to change over cassettes whenever 
necessary. 

Because of their small size and portabil¬ 
ity the generators are particularly suitable 
for use with ticket issuing machines such 
as those used on buses, and are being used 
in this role in the U.K. by London Trans¬ 
port, which operates the London bus ser¬ 
vice. Over 400 are in use, to provide a 
complete record of fares sold, the data so 
collected being subsequently analysed by a 
computer. When a ticket is sold, the set¬ 
ting of the fare and journey section dials 
operate the cams to impress the appro¬ 
priate signals on the magnetic tape. 

At the end of his tour of duty, each 
conductor hands in his cassettes, which 
are then sent to the computer centre. 
Here, reading devices transfer the data to 
the lin tape of an ICT 1902 computer. 
The magnetic signals are then erased from 
the tapes, and the cassette is ready for fur¬ 
ther use in ticket machines. 

To facilitate transport of the cassettes 
between depots and computer centre, 
special carrying cases are used with a nest¬ 
ing insert in which cassettes are placed. 
The cases provide adequate protection 
against mechanical damage and corruption 
by magnetic fields. 

In addition to their use in the transport 
field and other applications involving 
ticket issuing, Tally Generators can be 
employed for event recording in other 
fields, such as goods movement, parcel 
handling, stock control, dispensing, in 


cash registers, and for determining pay at 
piece work rates. 

Since permanent magnets are used in 
the system, no batteries or other source of 
power is necessary. Each individual track 
is capable of making a binary recording at 
each frame recorded. Information may be 
recorded in binary decimal form for statis¬ 
tical applications, or where high system se¬ 
curity is not required. In applications 
where information security is essential, 
recordings may be made in a character 
redundant code. 

Tests carried out on the system indicate 
that the error rates are considerably better 
than 1 in 100,000 on any tracks. At these 
levels the information is regarded as ade¬ 



quate for direct interpretation on statistic¬ 
al studies. By suitable incorporation of 
code checking of system checking, the 
system could be adapted for accounting or 
other secure data collection purposes. 

Further information may be obtained in 
Australia from E.M.I. (AusO Ltd., Com¬ 
mercial and Advanced Electronics Divi¬ 
sion, 14-18 Parramatta Road, Homebush, 
N.S.W., 2140. 


■iiiiiiiiiiiiiiiititiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiuiiiiiMiiiHiiiitiiiiimiimiiiitiiitiiitiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiitimiMiiiitimi 

Silicone Protective Spray Aerosol 

Helmar Chemical Products Pty. Ltd. announce an 
addition to their range of industrial protective chem¬ 
icals. Known as H.7000, it is a fast-drying, clear-silicone 
polymer. It is basically designed to protect any kind of 
electronic equipment from the ingress of moisture, par¬ 
ticularly in conditions of high humidity, salt spray, 
industrial fallout, etc. 

H.7000 air dries in two to four hours at room tem¬ 
perature or considerably less at deliberately elevated 
temperatures. Because it is a drying product, it is 
superior to many silicone oils and greases currently used 
in similar applications, since the dry surface does not 
encourage collection of dust, with possible current leak¬ 
age, tracking, and ultimate destructive breakdown. At 
the same time it is completely flexible and will not 
craze or crack. 

Typical uses are to protect TV aerials and feeders 
in industrial fallout areas, to waterproof HT wiring on 
automotive and marine engines, to protect metal parts 
against corrosion, and as a protective coating on printed 

wiring boards. In regard to this latter application, it does not impede subsequent 
soldering operations in any way. It is supplied in 12oz aerosol cans for easy 
application. Price is $2.50, plus tax, per can. 

Detailed technical specifications may be obtained from Helmar Chemical 
Products Pty. Ltd., Box 72 Gladesville, N.S.W. 2111. 

Specifications and supplies from Watkin Wynne Pty. Ltd., 32 Falcon St., 
Crow’s Nest, N.S.W. 2065. 
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Delta Tachometer 

A kitset for the construction of a pre¬ 
cision tachometer for use in cars, boats, 
etc. is being marketed in Australia by Tas- 
trade Supplies—Sydney, P.O. Box 159, 
Riverwood, N.S.W. 2210. The unit is being 
marketed under the trade name Comput- 
ach. 

The unit is made in the U.S.A. by Delta 
Products, Inc., Grand Junction, Colorado. 
This is the same organisation which makes 
the Delta Mk. 10 Capacitor Discharge Ig¬ 
nition System, tested by one of our staff 
last year (See “Electronics Australia” No¬ 
vember, 1969). This unit is still installed in 
the car used for the test and has per¬ 
formed entirely satisfactorily in the en¬ 
suing period. 

The Computach has been designed pri¬ 
marily for use with Delta C.D. systems, 
but may be used with any 12V ignition 
system in two, three, four and six cylinder, 
two-cycle engines; and four, six and eight 
cylinder, four-cycle engines. 

The Computach has a range of 0 to 
8000 rpm, with an accuracy of plus or 
minus 2 per cent. Operational and con¬ 
structional features claimed by the makers 
are: excellent linearity; zero parallax; 


adjustable “maximum speed” pointer; 
wide angle needle sweep; translucent il¬ 
luminated dial; chrome plated die cast 
housing; all-angle ball and socket mount¬ 
ing. 

Company literature says components 
used in the Computach have been care¬ 
fully chosen to ensure a highly accurate, 
trouble-free system. The design includes 
voltage and temperature stabilisation for 
accuracy under a wide variety of operating 
conditions. Extensive filtering has been 
incorporated to assure accurate readings. 

Each kit is supplied with illustrations 
and schematics for step-by-step assembly. 
Delta’s “Computester” is included for pre¬ 
cise full-range calibration, and no addi¬ 


tional test equipment is required in cali¬ 
bration. 

The maker’s specification is: 

Input voltage: 12-14V nominal; 18V 
maximum. 

Current drain: 15mA (excluding meter 
lamp). 

Trigger input: Breaker points or prim¬ 
ary ignition pulse. 

Accuracy limits: Plus/minus 2 per cent 
of F.S. maximum deviation over 30 
degrees F to 110 degrees F and 12V DC 
to 15V DC. 

Typical accuracy: Plus/minus 1 per cent 
of F.S. 

The Computach may be ordered directly 
from the importers, the price being $37 
post paid. 
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HIGH SENSITIVITY 0F 


TRADE RELEASES -■ in brief 



Rotary Switch 


20,000 


o.p.v. 


WITH A VERSATILE 


on measuring 
ZO ranges 


MULTITESTER 


★ Easy to use range selector switch. * Automatic overload protection. * Mirror 
scale for ensuring accurate reading. ★ Dust-proof sealed operating components 
with printed circuitry. ★ Test-leads with “turn-around" plugs and elastic sockets 
provides positive plug-to-socket contact and directional lead manipulation. 

★ Battery in a leakproof plastic container, readily replaceable by simply loosen¬ 
ing a screw securing the back cover. * High-impact plastic case extremely light 
in weight and durable. * Attractive carrying case is available as optional. 


METER SENSITIVITY 
DC VOLTAGE 

AC VOLTAGE 

DC CURRENT 
RESISTANCE 
(MID-SCALE) 
dB 

ACCURACY 


BATTERY 

SIZE 

WEIGHT (APPROX.) 


35uA 

1V/2.5V/5V/10V/25V/50V/100V/ 
250V/500V/l,000V(20,000n/V) 
1V/2.5V/5V/10V/25V/50V/100V/ 
250V/500V/l,000V(20,000n/V) 
50uA/2.5mA/25mA/500mA 
0-5KO/50KO/500KQ/5MO 
50Q/500n / 5Kft/50Kft 
—20dB + 22dB on 10V AC Range 
DC VOLTAGE 3% of full scale 
AC VOLTAGE 3% of full scale 
(5V RANGE UP) 
5% of full scale 
(IV, 2.5V RANGE) 
DC CURRENT 3% of full scale 
RESISTANCE 3% of scale length 
UM-3(1.5V) x 2 or equivalent 
185 mm x 100 mm x 44 mm 
400 gr 


PRICE:—$18.00 plus Sales Tax 
Distributed by: 

JACOBY# 

MITCHELL 


SYDNEY 

MELBOURNE 

ADELAIDE 


26 2651 BRISBANE 2 6467 

30 2491 PERTH 28 8102 

53 6117 LAUNCESTON 2 5322 

JM/51-70 


ROYSTON ELECTRONICS PTY. 
LTD., 22 Firth Street, Doncaster, Vic. 
1108. Agents for Veeder-Root Co., U.S.A. 
Digital indicators, Magneline series. The 
indicators are rugged, and can withstand 
extreme shock, vibration, heat, and cold. 
I'he only moving part is a drum which 
rotates on a jewel bearing. There is no 
stepping or mechanical drive as the drum 
is positioned by magnetic force. Once 
pulsed into a display position, the display 
is independent of any light or power 
source. The digits are contrasting white 
on a dull black background. 

EMERSON AND CUMING INC., 

Canton, Mass. 02021, U.S.A. Eccosorb 
MOS-FET. An electrically conductive 
semi-rigid foam material with a low 
volume resistivity. It can be used as an 
effective earthing medium for any device 
susceptible to damage by static electricity. 
Normally supplied as 2ft square sheets. 
1/8 to fin thick, Eccosorb MOS-FET 
can be easily cut to shape, using scissors. 
Weight is 51b per cubic foot. 



WARBURTON FRANKI INDUS¬ 
TRIES PTY. LTD., G.P.O. Box 1523, 
Sydney 2001. Agents for S.G.S., Italy, and 
International Rectifier, U.S.A. S.G S. pre¬ 
cision voltage regulator, type L 123. A 
linear IC with an N-channel FET directly 
on the chip, which regulates positive and 
negative power supplies. It can be used as 
a series regulator, switching regulator, 
shunt regulator, floating high voltage 
regulator, or as a regulated current 
source. The L 123 contains a temperature- 
compensated reference amplifier, error 
amplifier, power transistors and a current 
limiting circuit. It provides an output cur¬ 
rent limitation up to 150mA without ex¬ 
ternal components; .Olpc line and load 
regulation; remote shut-down capacity; 
and adjustable current with or without 
current fold-back. 

I.R. 5W axial lead zener diodes, IR53 

series. Low cost zeners in a moulded 
plastic package. This series of diodes is 
available in voltage from 3.3 to 100V. 
tolerances 5, 10 and 20 per cent. 

H. ROWE AND CO. PTY. LTD., 

P.O. Box 42, East Melbourne, Vic. 3002. 
Agents for Evershed and Vignoles, U.K. 
Electric motor “Stero-motor.” Based on 
an entirely new concept these motors give 
high torque at low speeds (down to 2rpm) 
without reduction gearing. Stero-motors 
use a permanent magnet rotor which rolls 
around the inner track of the stator pulled 
by a rotating magnetic field generated by 
windings arranged in pairs about the 
stator. A Stero-motor will achieve full 
rated speed and torque in under .01 
second, and can be stopped or reversed in 
the same time. It is particularly suitable 
for applications where step-by-step rota¬ 
tion is required — up to 1,200 precisely 
determined positions can be selected in 
any one rotation. The motor can hold a 
fixed angular position indefinitely if sup¬ 
plied with DC at a suitable voltage. Tor¬ 
que can be controlled by varying the sup¬ 
ply voltage, and variable torque at con¬ 
stant speed can be simply achieved. The 
motors are encapsulated in inert resin and 
are unaffected by most chemical atmo¬ 
spheres or humidity. The range of Stero- 
motors covers torque outputs from 81b/in 
to 1101b/in, and nominal speeds from 
2rpm to 200rpm, the standard speeds 
being 10, 20, 30, 60 and 100 rpm. 
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GRAPHIC ARTS DISPLAY AT U.S. TRADE CENTRE 



A new U.S. Trade Centre recently 
opened in Sydney with a data communi¬ 
cations exhibition followed by a private 
exhibition of American graphic arts equip¬ 
ment. The Trade Centre primarily 
arranges multi-company exhibitions along 
a set theme, run in conjunction with a 
seminar featuring overseas and local 
speakers. Another important function is 


to make the exhibition space available to 
American companies in Australia, or their 
local agents, in the promotion of private 
company products. First companies to 
take advantage of this offer were P. Rowe 
International Pty. Ltd. and Addressograph 
Multigraph of Australia Pty. Ltd., who 
displayed their graphic arts equipment 
from July 15 to 24. 
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HITACHI LTD., No. 8, 2-chome Ohte- 
machi, Chiyoda-ku, Tokyo 100, Japan. 
Large-scale integrated circuits (LSI). 
Developed for desk-top electronic calcu¬ 
lators with 12, 14 or 16-digit readouts. The 
new LSIs are memory devices for designa¬ 
ting and controlling mathematical calcu¬ 
lations and other numerical operations 
They come in eight types — two memory 
units, five calculation control units, and 
one display control unit. Application of 
the LSIs enables a desk-top calculator to 
perform such operations as digital shifting 
and complicated computations such as 
evolution as well as addition, subtraction, 
multiplication and division. 


the eyepiece from the microscope and 
secures it in the adapter. The subject is 
framed in the normal manner through the 
eyepiece, the focusing tube placed over the 
eyepiece, and the subject brought into 
sharp focus. The tube is then removed and 
the camera fitted over the adapter, resting 
on the microscope. The picture is taken bv 
squeezing the shutter release cable. Dura¬ 
tion of the exposure depends on the 
amount of light provided by the micro¬ 
scope. The lightweight camera is made of 
high-impact plastic to withstand the 
rigours of schoolroom use. The only mov¬ 
ing part is the manually operated shutter 
release. 


RADIO 

ENTHUSIASTS 

Learn amateur radio 
in your spare time. 


Whatever your interests are in amateur 
radio, there’s a Stott Radio course for 
you. Easy to follow. Practical. Modern. 
Guidance all the way by top-flight radio 
engineers. 

Radio For Amateurs Course: 

Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, de¬ 
sign, construction and operation. Let 
Stott’s show you how. 

Amateur Operator’s Certificate Course: 

Broadcasting is fascinating. Stott’s offer 
an entirely new course that enables you 
to sit for the Amateur Operator’s Certifi¬ 
cate of Proficiency examinations with 
complete confidence. Get full details 
now. 



TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000 
383 George St., Sydney, 2000 
290 Adelaide St., Brisbane, 4000 
45 Gilles St., Adelaide, 5000 
89 St. George’s Terrace, Perth, 6000 

Please send me, free and without obligation, 
full details of your courses in Radio for 
Amateurs. 

Mr, Mrs, Miss. 

Address. 

.Age. 

No sales representative will call 



Experimental 16-digit desk-top calcu¬ 
lator. Using the new LSIs, it measures 24.3 
x 31.0 x 11.0cm (9.6 x 12.2 x 4.3in) and 
weighs 3.2KG (71b), about half the size 
and weight of currently available calcu¬ 
lators with similar capacity. The calculator 
uses only nine LSIs printed on a single 
base. Conventional models use about 80 
ICs and at least five bases. 

POLAROID AUSTRALIA PTY. LTD., 

2-12 Smail Street, Ultimo, N.S.W. 2007. 
Polaroid Land camera type ED-10. In¬ 
tended primarily for use in classrooms and 
school laboratories, the camera can be 
used with virtually all microscopes to pro¬ 
duce colour photographs in 60 seconds or 
black-and-white pictures in 15 seconds. 
The camera is accompanied by a universal 
adapter and a focusing tube, and requires 
no focusing or complicated exposure set¬ 
tings. 

To use the ED-10, a student removes 



DYNAMIC 

STEREO 

HEADPHONES 

The Telefunken Hi Fi headphone TH28 is 
suitable for listening to both monaural and 
stereophonic programmes. Precision built 
and beautifully styled, it will increase your 
listening pleasure no end! Features include: 

• Contoured Ear-piece — front and back 

• Frequency Range 20 . . . 17.000 c/s 

• Fluid-filled to seal in sound 

• Comfort over long periods 

• Piggy-back connectors — 2 or more 
phones per socket 

• Adaptors to all sockets available 

• Harmonic Distortion 1% at 120 Phons. 


$ 21.75 

Auttralian Diiifbuton: 

W.C.Wedderspoon 

SHOWROOM: 193 CLARENCE STREET, SYDNEY. 29-6681 
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Servisol breaks down 

your RESISTANCE 

Just a few drops and 
resistance disappears 


Use SERVISOL and 
SUPER SERVISOL for — 

• Variable capacitors • Valve holders and pins • Relay con¬ 
tacts • Switches • Turret tuners • Noisy volume controls 
and all contacts in the electrical and electronic field • 
Potentiometers. 

AVAILABLE FROM YOUR ELECTRICAL WHOLESALER 


s WiTcm cleaning 

^UQRiCANT 


s O*vis-ot_ Ltt> ^ 


SERVISOL applied to contacting sur¬ 
faces ensures instant removal of cor¬ 
rosion and oxidisation from all 
electrical contacts — without dis¬ 
mantling. Provides a lasting and pro¬ 
tective film, removes loosened 
deposits almost immediately, result¬ 
ing in, and maintaining, low and 
noiseless contact resistance. Super 
Servisol is non-toxic, non-inflam¬ 
mable . . . does not attack plastics, 
paint or rubber. 


SERVISOL in standard V 2 pint tin. 

Price . 88c 

SUPER SERVISOL in 8 oz Aerosol 

Container with 6" Applicator. 

Price . $ 1.20 


Distributed for 


JACOBY* _ 

MITCHELL 


Sydney • Melbourne • Adelaide 


Brisbane 





$132 each 

TOKAI TC502 


ft 1 watt. 

ft All steel case. 

ft Ruggedised/ 
Defence spec. 

ft Leather case. 

I Ext. Aerial con. 

ft Ext. power con. 

> Fully P.M.G. 
app. as base or 
hand-held. 

> Noise limiter/ 
squelch. 

> Ear plug and 
Mic. input 
Options. 

i Nick. Cad. 

Batts. 

• Base aerial 
A.C. adapter. 

We’ve got lots 
cheaper. 

None better. 


NEW RELEASE Tokai TC512 now 300MW 


300mw into final 
11 Transistors, I Diode, 

2 Thermistors, 

Variable Squelch 

2 Channel Operation possible 
Call signal with Auto Cut Off 
All Metal Case. Plus Cow Hide 
Carrying Case 

Boosted to 300mw 
only $70,00 each 

Interstate Distributors: 

QUEENSLAND: L. E. Boughen & Co.. 

30 Grimes St.. Auchenfiower. 

VICTORIA: K. J. Kalres & C. P./L.. 

4 Hill Court, Madeod. 


WESTERN AUSTRALIA: D. K. Northover. 
1 Dunvegan Rd., Applecroff. 


Units available for hire 

We have lob of other unih, new and used from as little as $25 each. Repairs, tuning and alignment are our speciality. 


1<2 
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WARBURTON FRANKI 
INDUSTRIES PTY. LTD., 

Box 1523, G.P.O., Sydney, 

2001. Agents for General 
Radio Co., U.S.A. Logic-cir¬ 
cuit analyser, type 1790. De¬ 
signed to simplify and stand¬ 
ardise the testing and trouble 
shooting of digital logic cir¬ 
cuits. A computer controlled 
system, it performs func¬ 
tional tests on logic modules 
by examining the outputs re¬ 
sulting from a previously 
specified input sequence. The 
system programs 96 device in¬ 
puts and senses 144 device 
a rate greater than 1000 
A complete test of a typical board takes 
200mS. To test a module, only a simple 
test program and an interconnecting 



outputs at 
per second. 


adaptor are required. Using a versatile 
test language developed specially for the 
1790, a person with no prior program¬ 
ming knowledge can write the test pro¬ 
grams required. 


miiiiiiiiimiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiimiiitiiimiiniiiimiiiimiii 


PLESSEY DUCON PTY. LTD., P.O. 
Box 2, Villawood, N.S.W. 2163. Hivac 
low energy light emitting flash tubes. Two 

basic types are available; one operates in 
the glow discharge mode and the other 
in the arc mode for the generation of 
light. Versions are available giving red, 
amber, blue, green or white 
light outputs. Applications include: a 
simple, compact stroboscope; automobile 
ignition timing lights; dynamic balancing; 
road warning lights; inspection of moving 
articles; visual displays. 

Electroluminescent diodes, types GPL 1 
and GPL 2. Both types are based on 
single crystal gallium phosphide. The final 
P-layer is doped with zinc and oxygen to 
give the Zn-O pair whose excitation is 
responsible for a red luminescence peaked 
at 7000 Angstroms. Features include: 
typical brightness at 10mA of 225 foot- 
lamberts (GPL 2) and 90 foat-lamberts 
(GPL 1), which correspond to a luminous 
flux of 3 and 1.2 millilumens respectively; 
guaranteed optical powers are 120 and 
40uW; continuous operation up to 25mA; 
pulsed operation up to 1A subject to a 
mean dissipation of 50mW; response time 
300nS; output is matched to the response 
of a cadmium selenide ohotoconductive 
cell as well as a silicon photovoltaic cell. 

CORNING GLASS WORKS, P.O. Box 
38, Liverpool, N.S.W. 2170. Miniature 
precision resistors, type NC3. For use in 
special computer circuits and in military 
applications (military classification 
RN500). Features: temperature coefficient 
50ppm; rated at 1/10 watt at 70 degrees 

mttiiniiMmiiininiiiiiimMtmiiiimiiimiiimi 

Plastic Loudspeakers 

The model RP8 (below) is typical of 
the series of “Roly-Poly” flat plastic loud¬ 
speakers introduced in the U.S.A. by ERA 
Acoustics Corporation. The new units are 
made entirely of polystyrene in a round 
thin silhouette construction. The RP8 has 
a diameter of 8in and an overall depth ot 
lin. Sensitivity is 90dB/M for 1W elec¬ 
trical input. Directional characteristics 



are essentially cardioidal with bi-direc¬ 
tional dispersion. The unit uses an elec¬ 
tromagnetic movement and standard im¬ 
pedance is eight ohms. ERA Acoustics is 
represented in Australia by Auriema 
(A’asia) Pty. Ltd., 443 Kent Street, Syd¬ 
ney, 2000. 


C or 1/20 watt at 125 degrees C; toler¬ 
ance lpc; resistance range 49.9 ohms to 
100K; rated at 200V; body length (clean 
lead to clean lead) 0.145in; body diameter 
.062in; standard leads .016in diameter and 
lin long, but liin leads are available for 
automatic insertion applications. 

Standard 4,096-bit, 16MHz glass 
memory inodu es. The modules are com¬ 
plete units, preassembled, pretested and 
ready to plug in and use. No power sup¬ 
ply conversions are required, because they 
have high speed TTL flip-flop input/out¬ 
put interface . Applications include: com¬ 
puter buffers, small computer scratchpad 
memories, numerically controlled machine 
tools, and for refreshing CRT images. 
Features inc ude: delay time 256uS; 
operating temperature from 15 to 55 de¬ 
grees C; power dissipation approximately 
1.7W; dimensions 5.9in long x 4.5in wide 
x lin deep. 

MOTOROLA SEMICONDUCTOR 
PRODUCTS, 37-43 Alexander Street, 
Crows Nest, N.S.W. 2065. Linear ICs, 
types MC1456CG, MC1458G and 

MC1558G. The MC1456CG is a com¬ 
mercial version of the MC1456G which 
has unity gain compensation built into the 
die structure. Features include: open loop 
gain 100,000 typical; power bandwidth 
40KHz typical; offset null capabi.ity; out¬ 
put short circuit protection; input over¬ 
voltage pro ection; price $2.85 in small 
quantities. The MC1458G and MC1558G 
are dual m^nclithic operational amplifiers 
designed for use as summing amplifiers, 
integrators, or as amoliiiers with operating 
characteristics dependent on external feed¬ 
back components. Features include: no 
frequency compensation required; short- 
circuit protection; common-mode and 
differential voltage ranges; low power 
consumption; no latch up; small quantity 
prices, MC1458G $6.00 and MC1558G 
$7.50. 

SCIENTIFIC ELECTRONICS PTY. 
LTD., P.O. Box 61, Blackburn, Vic. 3130. 
OP-Amp power supplies. The supplies in¬ 
corporate master and slave regu.ators 
which control symmetrically about a com¬ 
mon connection providing auto-tracking 
operation. The units are fully protected by 
a current cutback limiting circuit, and re¬ 
covery from overload is automatic. They 
are free of turn-on and turn-off transients. 
Output voltages between 3.5V and 32V 
are available. 

INDUSTRIAL AND DOMESTIC 
EQUIPMENT CO., P.O. Box 163, Dande- 
nong, Vic. 3175. Agents for Delco Radio 
Division, U.S.A. Silicon power transistors, 
types DTS-721 and DTS-723. NPN triple 
diffused devices designed for high volt¬ 
age applications. Both types have a maxi¬ 
mum collector current rating of 3A and a 
maximum power dissipation of 50W. The 
maximum collector to emitter voltage is 
1000V for the DTS-721 and 1200V for 
the DTS-723. 


PRINTED 

CIRCUIT BOARDS 

SUMMIT ELECTRONIC SYSTEMS 

SUMMIT can now offer the industry a 
complete printed circuit board service. 

• Original design and layout of board 
from circuit diagrams. 

• High quality drawings from original 
sketches. 

• Rapid manufacturing of both prototype 
and production boards. 

• Same day service for special Jobs. 

Enquiries: 

52 Excelsior Street 
Granville, N.S.W. 2142 
Telephone 637 1840 


TRANSISTOR RADIO SPARES 

Connector pads with leads for 216 
batteries.20c each. 

Pack of 10, $1.50 

Pack of 50, $6.00 

HOLDERS FOR 4 x 915 CELLS 

Short or Long.38c each. 

Pack of 5, $1.60 

MINIATURE SWITCH POTS 

5k.35c each. 

Pack of 10, $2.75 

CRYSTAL EARPIECES 

With cord and plug.35c each. 

Pack of 10, $2.50 

P.V.C. 2 GANG CONDENSERS 
$1.85 each. 

Pack of 5, $8.50 

SPEAKERS: 8, 25 or 40 ohm v.c. 
2Iin, $1.45. 2iin, $1.65. 3in, $1.95. 

BATTERIES—IMPORTED BRAND. 

Guaranteed. Type 216 .. .. 30c each. 
Box of 10, $2.25 

Penlight cells equiv. 915. 

Pack of 4, 35c. 

Box of 24, $1.75 

Quantity prices on request for all 
above items. 

SAPPHIRE STYLTI 

Single tip. 05c 

Double tip. $1.20 

DIAMOND STYLII 

Single tip. $2.95 

Double tip. $3.80 

(1 diamond, 1 sapphire) 

SELENIUM BRIDGE RECTIFIERS 

16F. 20v. at 600 m.a. 65c ea. 

LT64, 30v. at 1 amp. $1.50 ea. 

LT91. 20v. at 2 amp. $1.25 ea. 

BASIC POWER SUPPLY KIT 

Consists of trans. 240/tapped sec., Sel. 
bridge rectifier, 1000/16 filter cap. and 
wiring diagram. Will supply D.C. volts 
from 6 to 12 at 600 m.a. . . $4.95 
Plus pack, and post. Vic., 35c. 

Other, 65c. 

CADET speed controller for electric 
hand tools. Varies speed from full to 
stop without loss of torque. Complete 
with flex and plug. 

2 amp. rating. $11.00 

10 amp. rating. $18.50 

Plus post, and pack. Vic., 35c. 

Other 65c. 

Get our quote for that special trans¬ 
former or wire wound resistor. ! 

Quickest delivery and 
lowest prices. 

FREE — Resistor colour code chart 
with each order. 

LANTHUR 

ELECTRONICS 

69 BUCHANAN AVENUE, 
NORTH BALWYN, 3104 
VIC. Telephone 85 4061 
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Oeisrol of a, IL£ilse 


Delightfully smooth . . . well balanced sensitivity . . . brilliant sound reproduction — this will 
be your impression of a FOSTER hi-fi microphone, whether you choose the dual impedance 
“Premier” MDF 614 BC (ill. centre) with a frequency response of 100 to 10,000Hz, sensitivity 
—58 dB at 50kOhm ... or any of the other 22 FOSTER mikes we can offer you. 

Excellent tonal quality, elegantly designed . .. even at double the price these mikes would be 
a good buy. From $3.30 plus tax. Desk stands available for whole range. 

Available all leading Stores macron electronics pty.ltd. 

Ml _-, n 70 Batesford Road, Chadstone, Vic., 3148. Tel. 56 7231 



BRAND 5 is the professional 
quality tape, made' in the U.S.A. 
and selling now in Australia 
at less than HALF the PRICE 
of other cassette tapes 


the Swing 
is to 
CASSETTES 


M3 [q) 



vt. AT ALL TAPE RECORDER 
'J'AND SOUND SPECIALISTS 


GREEN CORPORATION LTD. 324 Pitt Street, Sydney. Telephone 61-8108 
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AUSTRALIAN RECORD CO. LTD., 

11-19 Hargrave Street, East Sydney, 
N.S.W. 2010, has reduced the re:ail price 
of single-pack 8-track stereo tape cart¬ 
ridges from $8.25 to the same price as 
Musicassettes, i.e. $6.75 each. 

THE PLESSEY COMPANY LTD. has 

announced that Sir Cecil Looker has ac¬ 
cepted an invitation to become chairman 
of Plessey Pacific Pty. Ltd. The group 
controlled by Plessey Pacific has its head¬ 
quarters in Sydney and employs about 
5,000 personnel throughout Australia. Sir 
Cecil Looker is chairman of the Mel¬ 
bourne Stock Exchange, president of Aus¬ 
tralian Associated Stock Exchanges, and 
senior partner in the stockbroking firm of 
Ian Potter and Co. 

A & R-SOANAR ELECTRONICS 
GROUP has opened a new branch office 
at 470 Morphett Street, Adelaide, under 
the management of Mr David Scott who 
was formerly S. A. manager for Plessey 
Ducon. The office includes warehouse 
facilities for the full range of A & R 
electronic equipment and transformers in 
addition to Soanar Electronics agency 
lines — Elna, Piher, Sato, and I.T.T. The 
telephone number of the new branch is 
51 6981. 


W. G. BOOTH PTY. LTD., P.O. Box 
131, Richmond, Vic. 3121, has appointed 
Pye Tecnico as a distributor for Bourns 
products throughout Australia. This is ex¬ 
pected to provide a better service to 
customers, and improve the ex-stock 
availability of Bourns potentiometers, in¬ 
cluding the new “Cermet” range. 

McMURDO (AUSTRALIA) PTY. 
LTD., 19 Camish Road, Clayton, Vic., 
3168, has been appointed Australian 
agents for Jermyn Industries of the U.K. 
Jermyn manufactures a wide range of 
electronic hardware including 14-, 16- and 
24-contact integrated circuit sockets of 
the dual-in-line style. 

FERRIS BROS. PTY. LTD., 752 Pitt 
water Road, Brockvale, N S.W. 2100. 
Regulated power supply, type PS22. In¬ 
tended primarily for servicemen working 
on car-radios and other low voltage de 
vices. Features include: fully protected 
against current overload; can supply high 
currents at low voltage outputs with in¬ 
termittent operation; thermal cutout pro 
tects regulating transistors; output volt¬ 
age may be switched to zero without 
altering volts adjust control or switching 
the unit off; meter monitors either voltage 
or current; both positive and negative 
terminals are isolated from earth, and 
either may be linked to earth if required; 



DC output, 0-12V nominal, resolution 
20mV, max voltage approx. 15V; DC 
output, 0-24V nominal, resolution 40mV, 
max voltage approx. 30V; output current 
on 12V range, 10A above 6V, below 6V 
decreases linearly to short circuit current 
of 2A minimum; output current 24V 
range, 5A above 13V decreasing below 
13V to a short circuit current of 1A 
minimum; ripply, 12V range no load 
70uV, 10A load lmV, 24V range no load 
400uV, 5A load 2mV; lead regulation, 
12V range 0.2pc, 24V range 0.5pc; line 
regulation, 12V range .016pc, 24V range 
0.16nc; overall size 4£in high x 7iin deep 
x 16iin wide; weight 21.51b. 

THE PLESSEY COMPANY LTD., 

has announced that Mr Lloyd Hadfield 
will succeed Mr Robert Hall as manag¬ 
ing director of Plessey Pacific Pty. Ltd. 
on January 1, 1971. Mr Hadfield, an 
Australian, is currently general divisional 


manager of the automation and trans¬ 
mission division of the Plessey Electronics 
Group at Poole in the U.K. 

PONSFORD, NEWMAN AND BEN¬ 
SON LTD., 346 Kent Street, Sydney, 
2000. Hemmi bamboo slide rules. The 
range includes models for beginners and 
students through to the most advanced 


rules for engineers, architects, builders, 
electrical engineers, chemical engineers, 
and telecommunications engineers. The 
range includes a special model for office 
workers, purchasing agents and bankers to 
calculate margins, interest rates, etc. A 
full range of accessories is also available. 

AUDITEC AUSTRALIA, P.O. Box 

200, Narrabeen, N.S.W. 2101, is a recently 
formed company offering a wide range 
of professional quality audio equipment, 
both in modular and complete form. The 
company’s engineers also offer a complete 
technical service, from solving technical 
difficulties to a complete design, drawing 
and prototype manufacturing service. The 
design and installation of new P.A. sys¬ 
tems and the improvement of existing ones 
can also be carried out. 

LANTHUR ELECTRONICS, 69 

Buchanan Avenue, North Balwyn, Vic. 

3104. In addition to assembling kits of 
components for “Electronics Australia’’ 
projects (see “Electronics Australia,” 

Trade Releases, July 1970) the company 
is a wholesale supplier of electronic com¬ 
ponents to the trade. The company is also 
interested in acting as Melbourne agents 
for interstate companies in similar fields. 

PLESSEY DUCON PTY. LTD., P.O. 

Box 2, Villawood, N.S.W. 2163, has avail¬ 
able a range of components manufactured 
by Okay a Electric Industries Co. Ltd., 

Japan. The range includes: cold cathode 
digital readout indicator tubes with 
numeral s ; zes from 10mm to 135mm 
high; neon lamps and indicators; indica¬ 
tor bezels and lenses; cold cathode count¬ 
ing tubes; contactless proximity switches; 
filamentary type indicators, both mosaic 
readout and signal indicators; subminia¬ 
ture filament lamps MES, flanged-base and 
wire-ended to wheat grain sizes. 

TECNICO ELECTRONICS, a division 
of Pye Industries Ltd., P.O. Box 12, Mar- 
rickville, N.S.W. 2204, has been appointed 
Australian distributors for Elite Engineer¬ 
ing Ltd. of the U.K. The Elite range of 
machines preforms component leads before 
assembly on printed circuit boards. The 
machines can handle components loose or 
in bandoliers. Speeds of up to 1800 per 
hour are obtainable with hand loading 
models, and up to 10,000 per hour with 
automatic models. 

CUTLER-HAMMER AUSTRALIA 
PTY. LTD., P.O. Box 143, Lane Cove. 

N.S.W. 2066, is a newly formed sub- 
s : diary of Cutler-Hammer Inc., of the 
U.S.A. For the past 15 years, Cutler- 
Hammer has been represented in Aus¬ 
tralia by its licensee, Electric Control and 
Engineering Ltd. Cutler-Hammer has 
acquired the manufacturing facilities of 
its former licensee and has commenced 
manufacturing at 2 Sirius Road, Lane 
Cove. Mr H. Hicks has been appointed 
managing director of Cutler-Hammer 
Australia. In addition to a broad range 
of motor control products, Cutler-Ham¬ 
mer offers other specialised equipment in¬ 
cluding: remote supervisory telemetry 

controls; resistance welding equipment- 
drives and materials handling equipment 
for the newspaper industry; custom-built 
control centres. B 
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“OXFORD” 

RADIO CHASSIS— 
INSTRUMENT CASE— 
ENSRAVE & PRINTED PANEL 

"MINI BOXES" 
(Aluminium) 

Any kind of metalwork 

All stock from our dis¬ 
tributors: 

QLD. 

HILDEN ENTERPRISES P/L 
43 Petrie Terrace 
Brisbane. Phone 36 2844 

N.T. 

TOP END RADIO 
P.O. Box 2059 
Darwin 

N.S.W. (NEWCASTLE) 
MARTIN DE LAUNAY P/L 
Darby Street, 

Newcastle. Phone 2 4741 

HEATING SYSTEMS 

PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 
Phone 525-5222 
5 lines 
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YOURS FREE FOR 7 DA YS 

The famous "COMMON CORE" Series of Manuals on 


BASIC 


ELECTRICITY [5 vols.] 
ELECTRONICS [6 vols.] 


You'll find it easy to learn with this outstandingly successful 
new pictorial method — the essential facts are explained in 
the simplest language, one at a time; and each is illustrated 
by an accurate, cartoon-type drawing. 


The boob are based on the latest research into simplified 
learning techniques. This has proved that the Pictorial 
Approach to learning is the quickest and soundest way of 
gaining mastery over these subjects. 


POST NOW FOR THIS OFFER! 

TECHNICAL BOOK AND MAGAZINE CO. 

295-299 SWANSTON STREET, MELBOURNE — PHONE 32 3951 

Please send me Without Obligation to Purchase, Basic Electricity/ Basic Electronics on 7 
Days’ Free Trial. I will either return set. carriage paid, In good condition within 8 days 
or send down payment of $2.50 (Basic Electricity) followed by 5 fortnightly payments of 
S2.00. Down payment of $2.50 (Basic Electronics) followed by 5 fortnightly payments of 
$2.50. Alternatively, I will send $11.00 (Basic Electricity—5 parts). $13.00 (Basic 
Electronics—6 parts) post free. This offer applies to Australia only. 

Tick against set required (only one set allowed at a time on free trial). 
f~l BASIC ELECTRICITY £] BASIC ELECTRONICS 


Signature 


(If under 21. signature of parent or guardian) 


Name . 

BLOCK LETTERS BELOW 


KJLL^JoSTAL ' 



THE PURPOSE OF THE MANUALS is to train technicians, not high grade engineers. They are, 
therefore, admirably suited for self-instruction and for use in Colleges and Technical Institutes; also 
for Apprentice Training Schemes in many branches of industry. 

THEY ALL USE THE "COMMON CORE" MANUALS 
FOR THEIR TRAINING NEEDS 


THE ROYAL NAVY 
THE ROYAL AIR FORCE 
THE ROYAL CORPS OF SIGNALS 
THE ROYAL AUSTRALIAN NAVY 
THE AUSTRALIAN ARMY 
THE NEW ZEALAND ARMY 
THE ROYAL MALAYAN NAVY 
HER MAJESTY'S DOCKYARD, 
SINGAPORE 

THE IMPERIAL ETHIOPIAN AIR 
FORCE 


THE SIGNAL CORPS OF THE 
SUDANESE ARMY 
THE ARMY OF PAKISTAN 
THE NIGERIAN ARMY 
THE JORDAN ARAB ARMY 
THE FIRE SEVICES OF GREAT 
BRITAIN 

EDUCATIONAL AUTHORITIES 
IN THE U.K. AND COMMONWEALTH 
THE INTERNATIOAL CIVIL AVIATION 
ORGANISATION (I. C. A. 0.) 

THE NATIONAL COAL BOARD 


BRITISH EUROPEAN AIRWAYS 
PAN-AMERICAN AIRWAYS 
WESTLAND AIRCRAFT LTD 
MIDDLE-EAST AIRLINES 
RANK-XEROX LTD 
INTERNATIONAL COMPUTERS & 
TABULATORS LTD 
THE NATIONAL CASH REGISTER 
CO. LTD 

AMALGAMATED WIRELESS 
(AUSTRALASIA) LTD 


PUBLISHED BY THE TECHNICAL PRESS LTD. LONDON 
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MAT REVIEWERS HA VESAID ABOUT THE SERIES 


From THE TIMES EDUCATIONAL SUPPLEMENT 

"The series of textbooks on basic electricity and basic 
electronics produced some years ago by the Technical 
Press were among the more controversial textbooks to 
break new ground. The conversational style the cartoon 
illustrations and the electrons with arms and legs and 
cheery grins which decorated their pages caused many 
purists to throw up their hands in horror. Today opinions 
have mellowed somewhat and the publication of the pre¬ 
sent two volumes" (Basic Electronic Circuits) "which ex¬ 
tend the series into the field of advanced electronic en¬ 
gineering must surely remove all doubts that the course 
is to be taken seriously." 

From THE JOURNAL OF THE ROYAL AERONAUTICAL 
SOCIETY 

. . Seldom can a reviewer emerge from a set of new 
books having learnt so much to his advantage ..." 

From RADIOGRAPHY 

"... 1 know that student radiographers, in particular, have 


needed a publication of this type for many years; and 
now that these manuals are available l recommend them 
for every student radiographer, and would also strongly 
recommend them as a revision basis for post-graduate 
and Fellowship examination study..." 

From THE SCOTSMAN 

"... There is no doubt whatever that if any student com¬ 
pletes the course without gaining a thorough grasp of the 
subject it will not be the fault of the writers and artists 

From FIRE PROTECTION REVIEW 

"... It is hoped that many more producers of text books 
will note this excellent style of presentation . . ." 

From HOBBIES WEEKLY 

"Our immediate reaction to this brilliant new illustrated 
course . . is one of regret that such a wonderful means 
of learning all the basic facts of electricity did not exist 
when we were hammered through our paces at school in 
the old and hard way." 


WHAT READERS SAY 


". . . Sometime ago I was fortunate in 
ordering a set of BASIC ELECTRONICS 
and now that I have had time to read and 
digest their contents 1 should like to 
record the pleasure and gratification I 
derived from their simple and unique pre¬ 
sentation of what has hitherto been regarded 
as a difficult subject to grasp . . J.P., 

Chester. 

. . I am delighted with them and con¬ 
sider them a most excellent set of books. 
They are all your other readers claim for 
them . . ." G.P., Harrogate. 

“ . . . You must get endless praise about 
these works. What a change from the 
heavy-going snob books which abound 

today . . B.M., Yorks- 

“. . . As an ex-Royal Signals Officer 1 
think they will provide an excellent founda¬ 
tion for my son . . .” J.B.. Nuneaton. 

. . 1 would Just like to thank you for 
a wonderful set of books; they really are 
a wonderful bargain . . .” S.S., Oxford. 

*'. . . I have a copy of BASIC ELECTRONICS 
and feel sure that for Instru tional purposes 
they are miles ahead of any other book of 
comparable subjects In England . . A.J.C.. 

London. 

“. . . I am pleased to Inform you that I 
shall be recommending BASIC ELECTRONIC 


CIRCUITS. Part 2, to my students. I would 
like to retain the Inspection copy for my 
own use . . ." K.C.J., Dagenham. 

“. . . I consider this series of books would 
be cheap at double the price . . .” A.C.P.. 
Cheshire. 

“. . . I cannot tell you how delighted I am 
with them . . .” G.N.. B.F.P.O. 64. 

“. . . Having purchased both BASIC ELEC¬ 
TRICITY and BASIC ELECTRONICS. I 
marvel at their approach and superb 
value . . .” K.R.L., Portsmouth. 

". . . They are the best basic books I’ve 
ever seen . . L. O’K.. Dublin. 

.. I find that as a base for a course In 
electronics they are Invaluable and I have 
yet to find anything even to approach the 
same standard . . . H.N.. Rothe-ham. 

”. . The composition and illustrations 

make what I consider an Ideal set of books 
for my son to study . . .” J.A.M.. Yorks. 

“. . . Having gone through the volumes I 
must say how much I enjoyed reading them 
and I am sure they will be of great value 
to me In my Job as Elect-ical Instructor for 
the N.C.B. . . .” H.S., Huddersfield. 

“. . . Now that I have had the time to read 
BASIC ELECTRONICS, received last month, 
may I congratulate you on honest adver¬ 
tising—a real find these days . . .” H.E.. 


Derby. 

”... I am writing to tell you how much I 
enjoyed reading your BASIC ELECTRICITY 
and BASIC ELECTRONICS. I have a set 
myself and use half a dozen sets for teaching 
at the school of which 1 am head of the 
Science Department . . ." S.A.D.. Newark. 

”... I have all the previous sets, namely 
BASIC ELECTRICITY. BASIC ELECTRONICS 
and BASIC SYNCHROS AND SERVO¬ 
MECHANISMS and would mention that the 
Series is truly one of the best I've 
studied . . ." T.T.G.. S. Rhodesia. 

“. . . I have recently had the pleasure of 
perusing your excellent publications on 
BASIC ELECTRICITY and BASIC ELEC¬ 
TRONICS. which are now available from 
our (R.N.2.A.F.) service libraries . . .“ 

C.W.K., New Zea'and. 

”... I have found BASIC ELECTRICITY and 
BASIC ELECTRONICS excellent publications 
and look forward to future publications as 
available . . .” P.J.T., Blackburn. 

’’. . . I have been supplied with BASIC 
ELECTRICITY and BASIC ELECTRONICS, 
and needless to say I am delighted with 
them, and wish to congratulate you for 
publishing one of the best ever series deal'ng 
with this complex subject . . .” P.B.. 
Worthing. 


ALSO AVAILABLE [N THE SAME SERIES :—Payment with order only 

FREE TRIAL OFFER DOES NOT APPLY TO THOSE BELOW 


BASIC SYNCHROS and SERVOS 
BASIC ELECTRONIC CIRCUITS 
BASIC INDUSTRIAL ELECTRICITY 
BASIC TELEVISION, PART ONE: 


These three sets are each of two parts and contain 
between 240 and 288 pages, 300 illustrations and 
are uniform in size with BASIC ELECTRICITY and 
BASIC ELECTRONICS. Each set of two volumes is 
priced at $5.90 plus postage 50c. 


This is a new series, part 2 of which will be published at a later date. Uniform with other titles in this 
series. (Volume I). Price $3.60, postage 30c. 


CUP COUPON BELOW 

TECHNICAL BOOK Cr MAGAZINE CO PTY. LTD. 

295-299 SWANSTON STREET, MELBOURNE SOOO 


I Please post by return the items ticked for which I enclose Name... 

J remittance of $. 

I Basic Synchros and Servos. D reSS ’ 

J Basic Electronic Circuits. Q 

B Basic Industrial Electricity. □ 

■ Basic Television, Part One. n 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


New Text on FET Devices 


THEORY AND APPLICATIONS OF 
FIELD-EFFECT TRANSISTORS, 
by Richard S. C. Cobbold. Pub¬ 
lished by John Wiley and Sons, 
Inc., New York, 1970. Hard 
covers, 6 Jin x 91in, 534pp., many 
circuits and diagrams. Price in 
Australia $20.95. 

A comprehensive high-level reference 
work dealing with the theory, fabri¬ 
cation, properties and applications of 
field-effect transistors, and intended for 
senior undergraduate and graduate 
students, research scientists and design 
engineers. It consolidates a large pro¬ 
portion of the extensive literature pro¬ 
duced to date concerning FET devices, 
and moulds this information into a 
unified and coherent treatise. . 

The underlying philosophy governing 
the organisation of material in the 
book is the author’s belief that a realis¬ 
tic appreciation of the versatility and 
limitations of any semiconductor device 
can best be achieved from a thorough 
understanding of both the device 
physics and the restrictions imposed by 
fabrication technology. Hence through¬ 
out the text theory is related to ex¬ 
perimental measurements, the perform¬ 
ance of real devices, and fabrication 
constraints. In the opinion of this re¬ 
viewer, the result is a very well- 
balanced treatment. 

The book is divided into three main 
parts, which deal respectively and in 
turn with fabrication, theory and 
properties, and applications. The chap¬ 
ter headings are as follows: 1—In¬ 
troduction: 2 — Fabrication of Field- 
Effect Transistors; 3 —Static and Low- 
Frequency Theory of Junction-Gate 
Field Effect Transistors; 4 —Charge- 
Control Analysis of Junction-Gate 
FETs; 5—Small Signal HF Properties 
of Junction-Gate FET’s; 6—Properties 
of Metal-Oxide-Semiconductor Junc¬ 
tions; 7—Static Theory of Inversion 
Layer MOS Transistors; 8—Charge, 
Capacitance and Small-Signal Proper¬ 
ties of MOS Transistors; 9—Noise in 
Field-Effect Transistors; 10— Basic Cir¬ 
cuit Properties: 11—Communication 


Circuits; 12 — Digital Applications and 
MOS In egrated Circuits; 13 — Fur¬ 
ther Applications. 

Each chapter concludes with an 
extensive list of references, while the 
book itself ends with five mathematical 
and data appendices, a list of symbols, 
and both author and subject indices. 

The content of the book is up-to- 
date, and includes treatment of recent 
developments in such fields as 
Schottky-barrier gate FETs, Fet-input 
integrated operational amplifiers, and 
complementary MOS logic. It is written 
in clear and concise language, and 
should prove highly readable for any¬ 
one with a background equivalent to or 
more advanced than that of a senior 
engineering undergraduate. The text is 
profusely illustrated with diagrams, 
data tables, circuits and photo-micro- 
graphs. 

In short, author Cobbold would 
appear to have provided the student, 
researcher and designer with a most 
valuable reference work on the FET 
device and its applications. 

The review copy came from John 
Wiley and Sons Australasia Pty. Ltd., 
who advise that copies are in stock at 
all comprehensive local bookstores. 
(J.R.) 

Thyristor techniques 

POWER ENGINEERING USING 
THYRISTORS, Volume 1, edited 
by M. J. Rose. Published by 
Central Technical Services, Mul- 
lard Ltd., London. Hard covers, 
6in x 8-3/8in. 228pp., many dia¬ 
grams. Price in Australia $3.50. 

This new Mullard publication is the 
first of a series being written to provide 
guidance on the use of thyristor devices 
for control of electrical power. The 
series is intended both for the “elec¬ 
tronics” engineer and design technician 
moving into the power engineering field 
and for the “power” engineer wishing 
to become familiar with the new con¬ 


trol techniques made possible by semi¬ 
conductor device developments. Natu¬ 
rally the information presented may 
also be of value to engineers in other 
disciplines, as electronic control tech¬ 
niques are becoming increasingly used 
in many other fields. 

Being the first volume in the series, 
the present book is concerned with in¬ 
troducing thyristor devices and basic 
control techniques. It also deals with 
ratings and current limiting, fusing and 
transient protection, and similar device- 
orientated considerations. Applications 
are considered, but in a general way; 
detailed considerations of specific appli¬ 
cations are to be treated in the later 
volumes. 

It should perhaps be noted that in 
this volume the term “thyristor” is used 
not as a general term for all PNPN- 
structure thyristor devices, but as a 
specific term referring to the silicon 
controlled rectifier or “SCR” thyristor 
device. 

The chapter headings are 1— The 
Thyristor and its Characteristics; 2 — 
Thyristor Control Techniques; 3— 
Commutation; 4— Flywheel Diodes; 
5— Current Limiting; 6— Fusing of 
Thyristor and Rectifier Diode Circuits; 
7— Transient Protection Circuits; 8— 
Applications of Thyristors. The book 
begins with a list of symbols and their 
explanation, and ends with an index. 

Characteristic Mullard thoroughness 
is evident throughout the book, both in 
terms of content and treatment. The 
text is clear and concise, and is well 
complemented by a large number of 
diagrams, data tables and design 
charts. 

In short, a book which should be of 
considerable value to those concerned 
with the use of SCR thyristor devices 
in cower control. 

The review copy came from Mul- 
lard-Australia Pty. Ltd., who advise 
that copies may be obtained either di¬ 
rect or by mail order from Mullard 
branches in each state. (J.R.) 

Transistor circuits 

TRANSISTOR AUDIO AND RADIO 
CIRCUITS, edited by A. Peters. 
Published by Central Technical 
Services, Mullard Ltd., London. 
Hard covers, 6in x 8-3/8in, 203pp., 
many circuits and diagrams. Price 
in Australia $3.50. 

Another recent Mullard publication, 
in this case a manual of established 
practical circuit designs intended for 
use by receiver and equipment manu¬ 
facturers, service engineers, university 
and technical college students and 
home constructors. 



For Reliable Conn 


RESIN CORE SOLDERS 

O. T. LEMPRIERE & CO. LIMITED 


Head Office: 27-41 lowden St., Alexandria. N.S.W.. and 
at Melbourne—Brisbane—Adelaide—Perth—Newcastle. 


OTL/7# 


A wide range of circuits is presented, 
extending from portable AM radio 
receivers to high quality audio am¬ 
plifiers and FM stereo tuners. However 
the book is not intended as a complete 
guide to the construction of these cir¬ 
cuits, the assumption being made that 
the reader himself — or a more ex¬ 
perienced tutor — will be capable of 
generating suitable component layouts 
and metalwork systems. The informa¬ 
tion given by the book itself consists 
mainly of detailed circuit and perform¬ 
ance descriptions, accompanied by 
general design information and guid¬ 
ance. 

The chapter headings give a good 
idea of the material presented, and the 
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order of presentation: 1 — Silicon and 
Germanium Transistors; 2 — Basic HF 
Circuits; 3 — Basic AF Circuits; 4 — 
Radiograms, Record Players and Port¬ 
able Radios; 5 — Tape Recorders; 6 — 
Car Radios; 7 — High Quality Audio 
Equipment; 8 — High Quality FM 
Tuners; 9 — Test Equipment. The 
book ends with three appendices giving 
design information, titled respectively: 
1-—Biasing Arrangements for HF Cir¬ 
cuits; 2 — B.B.C. Test-Tone Trans¬ 
missions; and 3 — Charts and Nomo¬ 
grams. 

The standard of presentation in the 
book is very high, and reveals the usual 
Mullard thoroughness. The text is clear 
and concise, and is well served by dia¬ 
grams and data tables. The circuits 
themselves are up-to-date, and in most 
cases use modern silicon bipolar and 
FET devices, where these can be used 
to advantage. Although brief, the chap¬ 
ter on test equipment and the appen¬ 
dices give a considerable amount of 
basic information on the design and 
testing of solid-state audio and receiver 
circuitry, and should be found especi¬ 
ally valuable by readers with limited 
experience. 

To those seeking a source manual of 
practical circuits for solid-state audio 
and radio equipment, then, here is a 
book which is well worth your inspec¬ 
tion. 

The review copy came from Mullard 
Australia Pty. Ltd., who advise that 
copies may be obtained either direct or 
by mail order from the Mullard 
branches in each State.(J.R.) 


Organ 

ELECTRONIC ORGANS, Volume 2. 
By Norman H. Crowhurst. Pub¬ 
lished by Howard W. Sams & Co., 
Inc., Indianapolis, U.S.A. Stiff 
paper covers, 200 pages 9x6 
inches, illustrated by photographs, 
diagrams and circuits. Price in 
Australia $6.85. 

Time was when a book on electronic 
organs could give a reasonable cov¬ 
erage of at least the better known 
makes and models. This is no longer 
the case, unless one is prepared to 
think in terms of a tome of quite 
impractical proportions. The list of 
American makes and models alone is 
impressively long, quite apart from the 
many instruments produced in Japan, 
Italy and elsewhere. 

In this new book on electronic 
organs, well known author Norman 
Crowhurst has not attempted to sum¬ 
marise past models, as featured in his 
earlier edition, nor has he concerned 
himself with instruments manufactured 
outside the U.S.A. 

In a brief introductory chapter he 
points up the passing of many features 
which have characterised electronic 
organs of the past decade — valves, 
bulky components, tagstrips and 
physical wiring. Universally, these have 
given way to solid-state techniques, 
miniature components, printed wiring 
boards and modular construction. The 
chord organ, too, is now largely a relic 
of the past, having given place to con¬ 
ventional manuals. 

The individual chapters which follow 
are devoted to one manufacturer each: 
Allen, Baldwin, Conn, Gulbransen. 
Hammond, Lowrey, Thomas and Wur- 
litzer. 




WHAT EVERY 
EXECUTIVE 
AND ACCOUNTANT 
SHOULD KNOW ABOUT 

COMPUTERS 


— and it doesn't cost much to learn 

If you're in Commerce you cannot ignore Computers—the pacemakers of the 
Seventies. 

Many companies are, in fact, training personnel in programming and information 
production techniques appropriate to their own installations and systems. But first, 
a grounding in Computer Programming and Electronic Data Processing Systems 
is essential. 

This is where B.I.C. can help YOU. 

Our Computer Programming and Electronic Data Processing Courses provide 
forward-thinking Executives and professional Accountants with the basic knowledge 
of how Digital Computers work, how they may be used and of the actual writing 
of computer programs. Data Processing shows the way in which the various tran¬ 
sactions of an organisation can be recorded, accumulated, analysed and used for 
optimum control. 

These low-cost Courses furnish the essential pre-requisite training for more 
advanced studies in Operations Research; Network Planning (PERT — Program 
Evaluation and Review Technique. CPA — Critical Path Analysis); Numerical 
Analysis; Automatic Control Systems and others. 

Send TODAY for FREE comprehensive Handbook giving full details. 

["britis™ institute” care"” 


Dept. Q160, 113 Pacific Highway, N. Sydney, N.S.W. 2060. 

Please send me without obligation, your free Handbook on tuition and careers 
in computer programming and E.D.P. Systems. 


I 
I 
i 

| Address 

I 

| Post Code 


Name 


Age 


2^1 


Occupation 


N.Z. ARMED FORCES PERSONNEL 

A CIVVY JOB 

IN YOUR OWN HOME TOWN 

TISCO, the nation’s largest television service organis¬ 
ation, offer N.Z. Armed Forces Personnel the chance to 
join one of the 30 TISCO Branches throughout New 
Zealand. 

□ When you've completed your commitment, make use 
of your Trade Training. 

□ Drop a line to: 

THE TECHNICAL STAFF SUPERVISOR, 

TISCO, 

PRIVATE BAG, ROYAL OAK, AUCKLAND, NEW ZEALAND. 

giving full details. Age, training, marital status. 
Chances are there may be a vacancy in your home 
town. 

□ Write to TISCO Now ! ! 
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ELECTRONICS ARE GOING PLACES 



A radio-equipped turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean. One of the million 
incredible uses of electronics for commerce and industry. 



STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that’s here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia’s industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are rising fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—the lack of these trained men is world-wide. 
Training is the key—qualifications are what matter. 

BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—you can get the training you need through 


International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Electronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it to 
I.C.S.—we will send you by return mail our Free Book 
“Your Career in Electronics.” You could be earning more 
money, doing the work that you like, sooner than you think. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 528, Division of Electronics 
400 Pacific Highway, Crows Nest, N.S.W. 


Which of these specialised I.C.S. 

Home Study Courses interest you most: 


□ Audio: Hi-Fi, 

Stereo 

□ Automation 
Electronics 

□ Automatic Controls 

□ Industrial 
Applications 

□ Nuclear 
Instrumentation 

□ Digital Techniques 

□ Transistors & Semi 
Conductors 


□ Communications 

□ Monochrome and 
Colour TV 

□ Electronic Drafting 

□ Printed Circuits: 
Conventional 

□ Printed Circuits: 

Micro Integrated 

□ Fringe Equipment 

Also Computer Programming 
for Commerce, Research, 
Industry 


f International Correspondence Schools 

I Dept 528 Division of Electronics, 400 Pacific Highway, Crows Nest, N.S.W. | 

I Please send me, without cost or obligation, your Free Booklet | 

“Your Career in Electronics” and full information about_ ■ 

I_ 

| Name (Mr., Mrs., Miss). 

| Address_ 

Phone_ 

Occupation_ 


Age 


_Dpt 528 
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Within the scope of these necessarily 
limited chapters, the author does not 
attempt to catalogue or describe each 
of the manufacturer’s current models; 
even this would presumably be imprac¬ 
tical. Rather does he seek to describe 
the basic design philosphies adopted by 
the respective manufacturers, in terms 
of separate or locked oscillators, con¬ 
trol and voicing, percussion and other 
special effects. The avid reader in this 
subject will find a lot of interest in the 
text and in the many diagrams and cir¬ 
cuits which support it. 

At the end of the book a chapter on 
tuning goes over now fairly familiar 
ground, the volume being rounded off 
with a glossary and index. 

In collecting the information into a 
single volume, Norman Crowhurst has 
provided a service for the many en¬ 
thusiasts who do not need to be spoon¬ 
fed with the elements of electronic 
organ design, but who have not had the 
opportunity to collect and compare 
data on the current generation of in¬ 
struments. And while only eight Ameri¬ 
can makes are covered, the massed 
data should be useful as a basis for 
evaluating many other instruments on 
the market. 

Our review copy came direct from 
the publisher but we understand that 
copies will be available almost imme¬ 
diately from Grenville Publishing Co. 
Pty. Ltd., 401 Pitt Street, Sydney, 
(W.N.W.) 

Call book 

AMATEUR RADIO CALL BOOK 
1970. Published by the New Zea¬ 
land Association of Radio Trans¬ 
mitters Inc., P.O. Box 1733, 
Christchurch, New Zealand. Paper 
covers, 7£in x 9iin, 80 pp. Price 
75c. 

The official journal “Break-In” is 
published monthly by the N.Z.A.R.T. 
Once a year this publication is ex¬ 
panded to include lists of the New Zea¬ 
land amateurs, classified by their call 
signs. This annual issue is called, ap¬ 
propriately enough, the Amateur Radio 
Call Book. 

In addition to the lists of call signs, 
other information of interest to ama¬ 
teurs includes: amateur frequency allo¬ 
cations; standard frequency trans¬ 
missions; Amateur Radio Emergency 
Corps; contests and awards (this sec¬ 
tion includes CPR and CQ DX zones 
of the world, ARRL countries list, and 
prefixes by countries.) 

A new section this year is a radio- 
frequency information service. This sec¬ 
tion includes a complete listing of the 
New Zealand Broadcasting Corpora¬ 
tion’s television and sound broadcasting 
stations. This should be of interest not 
only to viewers and listener in New 
Zealand but also to DXers in Australia 
and elsewhere. In addition to the ob¬ 
vious information (call sign, channel or 
frequency, and radiated power) the lists 
give the type of radiator and its height, 
and also the transmitter location with 
co-ordinates given to the nearest 
second of arc. Also listed are the loca¬ 
tion of the studio and the normal 
operating schedule of each station. 

This issue of the Call Book is an in¬ 
expensive but very useful reference for 
all amateurs and DXers. Copies may 
be obtained from the publishers or 
through the Wireless Institute of 
Australia. (J.H.) 


LITERATURE—in brief 

PRECISION FREQUENCY MEA¬ 
SUREMENTS, AN 116, published by 
Hewlett-Packard Co., U.S.A. Inquiries to 
Hewlett-Packard Australia Pty. Ltd., 22-26 
Weir Street, Glen Iris, Vic. 3147. This 16- 
page note discusses the use of the 5360A 
Computing Counter as an extremely high 
resolution digital frequency measuring in¬ 
strument. Examples of several kinds of fre¬ 
quency measurements are described in de¬ 
tail, including a simple but precise mea¬ 
surement of short-term stability, precision 
time comparisons between frequency 
standards, and measurements of crystal 
warm-up characteristics. Three methods of 
measuring fractional frequency deviation 
are described. 

TELECOMMUNICATION JOURNAL, 

Vol. 37, No. 7, July 1970. A special 314- 
page number devoted to tele¬ 
communications and education published 
by the International Telecommunication 
Union (ITU), Place des Nations, 1211 
Geneve 20, Switzerland. The subject is 
resented from all aspects and as seen 
oth by the developed and developing 
countries. The 55 articles from tele¬ 
communication administrations, com¬ 
panies and international organisations fall 
into two main categories: tele¬ 

communications in the service of educa¬ 
tion; education and training of tele¬ 
communications personnel. In addition to 
the articles, the issue contains the results 
of an inquiry amongst member countries 
of the ITU on telecommunications and 
education. 

The section on Union activities includes 
the opening of the 25th session of the ITU 
administrative council, and reports by the 
chairmen of meetings of CCITT study 
group VI (protection and specifications for 
cable sheaths and poles), special study 
group D (pulse cone modulation), working 
party FT 6 (field trials of system no. 6), 


joint working party CDF (protection 
against lightning), and working party IV/4 
(quality of the international network). 

STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street, North 
Sydney, N.S.W. 2060, has published the 
following Australian Standards. They may 
be obtained from the various offices of the 
Association in all capital cities and New¬ 
castle. 

AS C61. A revised edition of the basic 
standard for power transformers. The revi¬ 
sion takes into account the corresponding 
International Eelectrotechnical Commis¬ 
sion Publication and a revision of the Brit¬ 
ish Standard, amended to suit developing 
Australian practice. Price $5.40. 

AS C181. An “approval and test” speci¬ 
fication for electrically operated projectors 
for household and similar use. The Austra¬ 
lian photographic industry participated in 
the preparation of this specification which 
was initially requested by statutory elec¬ 
tricity authorities. Price 60c. 

AS C412. Cables for use below ground 
in coal mines (other than trailing cables). 
Not a self-contained specification, it in¬ 
cludes only those requirements which are 
supplementary to requirements in existing 
standards for cables and flexible cords. 
Price $1. 

AS D23. Containers and cell covers for 
lead-acid batteries of the automobile type. 
Price $1. 

AS T47. Electrically heated incubators 
for babies. Specifies requirements relating 
to performance, use and maintenance, but 
does not deal with electrical safey. Price 
$ 1 . 

HEWLETT-PACKARD JOURNAL, 

Vol. 21, No. 10, June, 1970. Published by 
Hewlett-Packard Co., U.S.A. Contents: Di¬ 
gital Fourier analysis — some of the theo¬ 
retical and practical aspects of measure¬ 
ments involving Fourier analysis by digital 
instrumentation; A calibrated computer- 
based Fourier analyser; A Fourier analyser 
makes fundamental measurements. 


BERNARDS FAMOUS RADIO AND TELEVISION BOOKS 


HI-FI. TUBES, RADIO VALVES, IRAHSISTORS, ELECTRONICS 


No. 


TITLE 


PRICE 


56 Radio Aerial Handbook. 

57 Ultra-Shortwave Handbook . . 

58 Radio Hints Manual. 

64 Sound Equipment Manual . . 

68 Freq. Modulation Receivers 

Manual. 

83 Radio Instruments and Construc¬ 
tion . 

96 Crystal Set Construction . . 

100 Comprehensive Radio Valve No. 1 

103 Master Colour Code Index 

104 Three Valve Receivers. 

121 Comprehensive Radio Valve No. 2 
123 Beginners’ Push-Pull Amplifier . 
126 The Boys’ Book of Crystal Sets 

and Simple Circuits. 

129 Universal Gram-motor Speed Ind. 
135 All Dry Battery Portable Constn. 
138 H-ow to Make F.M. and TV 
Aerials Bands 1. 2 and 3 
141 Radio Servicing for Amateurs 
143 Comprehensive Radio Valve No. 3 

146 HI-FI Loud Speaker Enclosures 

147 Practical Tape-Recording H'book 

149 Practical Stereo Handbook . . . . 

150 Practical Radio Inside Out . . 

151 Transistor Superhet Receivers . . 

156 Transistor Circuits Manual No. 1 

157 Comprehensive Radio Valve No. 4 

158 Radio, TV, Industrial Tubes. 

Semi-Conductors and Diodes 
Equivalent Handbook. 

160 Coil Design and Constn. Manual 

161 Radio, TV and Electronics Data 

Book. 

163 Transistor Circuits Manual No. 2 
165 Radio Tuners—Hartley on HI-FI 
168 Transistor Circuits Manual No. 4 

170 Transistor Circuits for Radio-Con¬ 
trolled Models. 

171 Super-Sensitive Trans. Pocket 

Radio. 


.45 

.45 

.45 

.45 


.45 

.20 

.85 

.25 

.25 

.85 

.25 


.20 

.45 

.50 

.60 

.85 

.85 

.85 

.60 

.80 

1.30 

A3 

.85 


1.80 

.85 

.60 

.45 

.85 

.45 


.60 


No. 


TITLE 


PRICE 

.45 


172 International Radio Stations List 

173 Practical Transistor Audio Ampli¬ 
fiers . 

174 Practical Subminiature Receivers 

175 Transistor Test Equipment and 

Servicing Manual. 

177 Modern Transistor Circuits for 

Beginners.. 

178 Comprehensive Radio Valve No. 5 1.00 

179 Transistor Circuits Manual No. 5 _.85 

180 British Semiconductor Survey . . 

181 22 Tested Circuits Using MAT’S 
183 How to Receive Foreign TV Pro- 


.60 

.85 


.80 

1.30 


2.50 

.85 


f rammes by Simple Modifications 
ested Transistor Circuits Hand- 


.85 


book Usng Professional Printed 
Circuit Modules.60 

185 Tested Shortwave Receiver Cir¬ 
cuits Using M.A. Transistors . . .85 

186 Tested Superhet Circuits for 

Shortwave and Communication 
Receivers using MAT'S.1.00 

187 The TSL Mark-4 Valved F.M. 

Tuner and its Construction . . .60 

188 Construction of the B.H. HI-FI 

14-Watt Audio Amplifier.25 

191 Practical Car Radio Handbook 1.00 

192 How to Build the Sinclair X-10 .25 

193 "At a Glance” Radio Valve and 

TV Tube Equivalents and Sub¬ 
stitution Manual.1.00 

194 How to Build 11 Tested Circuits 
using specially designed TSL 
Relays and Light Cells, practical 
working wonder gadgets for use 
In Car, Home. Nursery. Kitchen 
and Workshop. Burglar Alarms. 

Rain Detectors. Life Savers. Car 

and Engine Alarm, etc., etc. . . .25 

501 ABC's of Magnetism.85 

502 ABC's of Missile Guidance . . .85 

Resistor Colour Code Calculators .25 
Engineer's Reference Tables . . .25 


YOUNG PEOPLE'S SCIENCE ENCYCLOPEDIA. 20 volumes with two complementary 
volumes entitled Science Dictionary and New Frontiers in Science, 22 volumes, now 
for greatly reduced price of only $35.00. This outstanding work Is strongly recommended 
by leading Educational authorities and has been approved for subsidy to State schools 
and is an Inspiring work for young students and adults. 

POSTAGE TO BE ADDED TO ABOVE PRICES. TERMS AVAILABLE BY NEGOTIATION. 

SPECIAL DISCOUNTS TO BOO KSELLERS AND INSTITUTIONS. 

DESCRIPTIVE CATALOGUE AVAILABLE UPON REQUEST. 

Sole Australian Distributors 

BERNARDS RADIO BOOKS AND SUPPLIES 

3 Kerferd Street, East Halvem, Vit, 3145. Telephone 50-5225 
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A vast range of SATO Parts 

® For manufacturers 

• For TV 
® For radio 
® For instruments 

• For amplifiers 

• For kitset builders 
® For sound equipment 
® For industry 
® For stereo equipment 

• For educational purposes 
® For electronics 
® For tape recorders 
Distributed by 



AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 443 Concord Rd., Rhodes, N.S.W. 

116 Clarence Street, Sydney. 153 Sturt Street, South Melbourne. 

81-97 Flinders Street, Adelaide. Cnr. Ingham Rd. & Echlm St., Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts, Tas P'1_td. 199 Collins St., Hobart. 



Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 


SATO PARTS 



SATO PARTS CO., LTD. 


HEAD OFFICE: EBISU, SHIBUYA-KU, TOKYO , JAPAN TEL: (442) 8506-8 
BANK ACCOUNT: MITSUBISHI BANK 
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Standard Electrotechnical Vocabulary 


The Standards Association of Australia 
has endorsed as Australian Standard C50 
the International Electrotechnical Vocab¬ 
ulary published by the International 
Electrotechnical Commission (IEC). lit 
will form a basic standard in a new series 
to be published in the field of elctronics 
and telecommunications. 

Currently it contains 22 volumes apply¬ 
ing to the following specific areas: funda¬ 
mental definitions; electronics; electro¬ 
acoustics; machines and transformers; 
static converters; transducers; switch¬ 
boards and apparatus for connection and 
regulation; protective relays; scientific and 
industrial measuring instruments; gener¬ 
ation, transmission and distribution of 
electrical energy; nuclear power plants for 
electric energy generation; electric trac¬ 
tion; signalling and security apparatus for 


railways; electromechanical applications; 
automatic controlling and regulating 
systems; electro-heating applications; elec¬ 
tro-chemistry and electro-metallurgy; 
radiocommunications; waveguides; radio¬ 
logy and radiological physics; detection 
and measurement of ionising radiation by 
electronic means; and electro-biology. 

It standardises terminology and defini¬ 
tions in both English and French. Besides 
this it lists the terms in six other lan¬ 
guages: Dutch, German, Italian, Polish, 
Spanish and Swedish. A separate index is 
given for each language. Information con¬ 
cerning AS C50 may be obtained from the 
head office of the Standards Association, 
80 Arthur Street, North Sydney, N.S.W. 
2060, or from the various offices of the 
Association in all capital cities and New¬ 
castle. 


iiiittiiiiiiii'timiiiimuiiiimiiiiiiiiiiiimiiitmmmiimiiimimmtiiiiiiiiiiiiiiimiiiiiiiii 


ECOLOGICAL SURVEYS FROM 
SPACE, NASA SP-230, published by the 
National Aeronautics and Space Admini¬ 
stration, U.S.A., soft-bound, 75 pages, 
price $1.75 (U.S.). Orders should be 
addressed to the Superintendent of Docu¬ 
ments, U.S. Government Printing Office, 
Washington, D.C. 20402, U.S.A. Based on 
technical reports by a number of scientists, 
the book suggests a few of the possible 
uses for surveys from spacecraft in the 
following divisions of natural science: 
geography, agriculture, forestry, geology, 
hydrology, oceanography, and carto¬ 
graphy. It contains 38 colour photographs 
as well as black-and-white pictures taken 
from aircraft and from the Gemini and 
Apollo space vehicles. 

TELECOMMUNICATION JOURNAL, 

Vol. 37, No. 6, June, 1970. Published 
by the International Telecommunication 
Union (ITU), Place des Nations, 1211 
Geneve 20, Switzerland. Contents: Regu¬ 
lating the use of the radio spectrum, by 
David M. Leive; A method for forecasting 
the demand for urban residential con¬ 
nections, by Bjorn Wellenius. Under the 
heading of “Ideas and Achievements” are 
included: 2590KG of cable suspended over 
the Ibbs Valley—a description of a long 
stretch of aerial cable; ITOS-1, a new 
satellite in the TIROS series. 

QUANTIFYING HAZARDOUS 
ELECTROMAGNETIC FIELDS: PRAC¬ 
TICAL CONSIDERATIONS, by Ronald 
R. Bowman, NBS Technical Note 389, is¬ 
sued April. 1970, 15 pages, price 30c 
(U.S.), plus’postage. Orders from the Sup¬ 
erintendent of Documents, U.S. Govern¬ 
ment Printing Office, Washington, DC, 
20402, U.S.A. This technical note deals 
with the problem of making easy, reason¬ 
ably accurate survey measurements of 
hazardous electromagnetic fields. It dis¬ 
cusses the many issues involved in select¬ 
ing a suitable field parameter for measur¬ 
ing the hazards in general, and concludes 
that the electric field energy density is 
usually adequate, though the total energy 
density of the field is considered a better 
measure of the hazard. 

STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street, North 
Sydney, N.S.W. 2060, is seeking comment 
on the following draft Australian Stand¬ 
ards from persons or organisations ex¬ 
perienced in the relevant fields. 

Doc. 1573. An “approval and test” 
specification for current operated (core 
balance) earth leakage devices. 

Doc. 1579. Standard graphical symbols 
for use in electrotechnology, applying in 
particular to semiconductor devices. It is 
based on an International Electrotechnical 
Commission (IEC) recommendation for 
symbols. 

Doc. 1580. A draft revision of AS 
C333-1963, climatic and durability tests 
for electronic equipment components. 
Based on IEC Publication 68, basic envi¬ 
ronmental testing. 


Copies of the documents may be obtain¬ 
ed, without charge, from the various 
offices of the Association in all capital 
cities and Newcastle. Comment should 
reach the head office or any branch office 
not later than September 30, 1970. 

FAIRCHILD AUSTRALIA PTY. 
LTD., P.O. Box 151, Croydon, Vic. 3136, 
has published sets of data catalogues. 
Each set consists of one transistor and 
diode catalogue and one IC cata¬ 
logue. The transistor and diode 
catalogue contains data sheets on 
over 1000 products, and is broken into 
product categories with selection guides at 
the beginning of each section. The IC cata¬ 
logue contains product data on the Fair- 
child line of digital and analog ICs. Data 
sheets are provided for over 500 devices, 
and application notes and technical papers 
are listed. The catalogues have hard covers 
and are available for $5 including sales 
tax, packing and postage to anywhere in 
Australia. 

MULLARD-AUSTRALIA PTY. LTD., 
35-43 Clarence Street, Sydney, 2000, has 
available the following publications of 
Mullard Ltd., U.K. MOS Integrated Cir¬ 
cuits in Logic Applications. A 10-page 
application note describing the manufac¬ 
turing process, facilities, operating prin¬ 
ciples, and applications of MOS ICs. New 
Product Information, BTX94 series triacs. 
A 14-page note describing the fundamen¬ 
tals of triac operation, and giving data 
and characteristics of the BTX94 triacs 
with eight pages of applications. 

SELECTRONIC COMPONENTS, 17 
Barry Street, Bayswater, Vic. 3153, has 
published an 11-page price list. The range 
of components includes aerial, RF and os¬ 
cillator coils, TF transformers, RF chokes, 
audio filters, TV chokes, attenuators and 
deflection components, iron cores, cans, 
inverter and power transformers, and 
Channellock tools. 

DIGITAL EQUIPMENT AUSTRALIA 
PTY. LTD., 75 Alexander Street, Crows 
Nest, N.S.W. 2065, has available speci¬ 
fication sheets and handbooks describing 
the PDP-11 mini computer. The PDP-11 
is a new generation computer designed to 
supplement the company’s existing range, 
from PDP-8 to PDP-15, with a broad 
spectrum of applications including process 
control, nuclear physics, and commercial 
data processing. Inquiries should be on 
company letterhead. 

A NEW TECHNIQUE FOR PULSED 
RF MEASUREMENTS, AN 120, pub¬ 
lished by Hewlett-Packard Co., U.S.A. In¬ 
quiries to Hewlett-Packard Australia Pty. 
Ltd., 22-26 Weir Street, Glen Iris, Vic. 
3147. The 16-page note tells how to use 
the 5360A Computing Counter to make 
“instantaneous” frequency measurements, 
with better accuracy and resolution than 
with earlier intruments, and its application 
to measuring the frequencies of pulsed RF 
signals, e.g. radar signals. 



PRACTICAL 
NIGHT CLASS 
TRAINING for 

Careers in Radio, 
T.V. & Electronics 


Trained technicians are wanted 
urgently. It’s in your hands to train 
NOW for a successful future. 
A.R.T.C. Practical Night Classes 
(established nearly 40 years) pro¬ 
vide individual practical workshop 
training. 

G Commence at any time. 

# No previous knowledge re¬ 
quired. 

6 Proceed at your own pace. 

# Modern technical electronic 
training. 

9 New Australians welcome, the 
COURSE is specially simpli¬ 
fied. 

# Low in cost and you pay for 
the COURSE not the time 
taken. 

College open for enquiries Monday-Friday 9 a.m. 
to 5 p.m. and until 7 p.m. on Monday and Thursday 
nights. 



POST COUPON FOR FREE BOOK 

Careers in Radio, T.V. & Electronics 

Name. 

Address. 


AUSTRALIAN RADIO & 
TELEVISION COLLEGE Pty.Ltd. 
E.S. & A. Bank Building, cnr. 

Broadway & City Rd., 
BROADWAY, (opp. Grace Bros.) 
Phone:211-4224 
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you can be fully trained and 
equipped to start your own 
business in electronics 



without giving up 
your present job. 


It can be done through our unique electronics 
training programme. It combines the theory 
and practical application of electronics in a 
simple, logical and effective manner. We call 
it the TECHNIPAC system. 

The training programme consists of 26 
separate TECHNIPACS. There is no contract 
to sign, you order and pay for each TECHNI¬ 
PAC as you are ready for it. You carry out over 
400 experiments on electronic circuits and 
see how they work . .. including the assembly 
of a first class testing console, the 
TECHMARK II. 

The TECHNIPAC system includes highly 
specialised tools and parts enabling you to 
assemble your own first class professional 
testing console (see above). The tools and 
console are yours to keep. You are ready to 
start your own business without any further 
outlay! 

For further information about the TECHNIPAC 
system and how you can earn big money full 
—or part time, send for free, comprehensive 
literature now. 


We guarantee that no salesman will call on 
you. 

Post this coupon today. 

Technical Training International, 955 
Pacific Highway, Pymble 2073. 


TECHNIPAC 


To: Technipac Systems Division, 

Technical Training International, 

P.O. Box 328, Chatswood, N.S.W. 2067 

Please send me the free literature, including the 
brochure, "Electronics, Technipac and You". I under¬ 
stand no salesman will call. 


Name:________ 

Street:-,-------———— 

City:_____>Age:—,- 

State:.... . —.Postcode:_ 

_ ea9 
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British Study of Production Testing 

A report published in the U.K. makes available the findings of a group 
which conducted a special study into problem^ of quality control of 
electronics products and components. The following is a summary of an 
announcement received from The Marconi Company. 


The report is called “Electronic Produc¬ 
tion Testing in Briitsh Industry — the 
Present Situation and a Pattern for the 
Future.” It consists of a main volume, 
nine subsidiary reports and an index vol¬ 
ume. The titles are: Test Equipment; Im¬ 
plications for Design; Test Planning and 
the Test Engineer (Planning); A Study of 
Test Specifications; Fault Diagnosis and 
Fault Data; Alignment; Adjustment and 
Calibration; Test Records; Purchased 
Components and Incoming Goods Testing; 
Some Particular Approaches to Testing. 
The report is priced £10 for the complete 
set or £1 for individual volumes. 

The study was sponsored jointly by The 
Marconi Company and the British Minis¬ 
try of Technology. It was prompted by a 
growing concern about the rising cost of 
production testing in electronics, and 
about the problems of testing modem 
components and products with the in¬ 
troduction of advanced techniques such as 
integrated circuits. The list of members of 
the advisory panel demonstrates the con¬ 
siderable collaboration obtained from the 
rest of the electronics industry. 

The study probed into all activities in¬ 
volved in designing and producing modem 
electronic products. At each stage, ideas 
were examined by which the product could 
be tested more effectively and be produced 
with the required quality more cheaply. In¬ 
adequate consideration of product quality 
was found to be widespread among both 
makers and customers, leading to unneces¬ 
sary expenses. The study report includes 
proposals for industrial and government 
action to remedy this situation. 

The report accepts that every step in 
manufacturing an electronic product, from 
making the simplest component to com¬ 
pleting the final assembly, produces a cer¬ 
tain proportion of defects. The cost of de¬ 
tecting these defects was found to be 
unnecessarily high because in many cases 
there is either insufficient testing, or too 
much. 

The report finds that there is a general 
lack of awareness of the cost of produc¬ 
tion testing in the industry, even though 
testing expenses may occupy as much as a 
quarter of the final product cost Verifying 
the quality of bought-in components and 
materials can involve unsuspected costs 
additional to the buying cost. Even the 
effect of upkeep and recalibration on the 
real cost of test equipment is sometimes 
unrecognised. 

Lack of appreciation of the need to 
define the product quality to be achieved, 
distinct from defining the product itself, is 
also found among the industry and its 


DIGITAL NEWSLETTER, vol. 2, no. 
10, April 1970, 8 pages. Published by Di¬ 
gital Equipment Corporation, U.S.A. Con¬ 
tents include: DEC to show maxi, mini at 
spring joint computer conference; DIBOL, 
a computer language for business appli¬ 
cations; Physicists using INDAC-8 in 
research; New disc pack system, the RK8; 
PDP-9 simulates missile launchings; Pro¬ 
fessor studies human voice; Study uses 
small computer to find key to human life; 
FOCAL helps two instructors learn pro¬ 
gramming quickly; PDP-14 controls gaug¬ 
ing machine at Bendix; PDP-12 in memory 
studies; PDP-8s in refinery automation 
research; peripheral sharing. Inquiries to 
Digital Equipment Australia Pty. Ltd., 75 
Alexander Street Crows Nest, N.S.W. 
2065. 


customers. Not enough use is made of pre¬ 
vious production testing experience in 
product design, and not enough is done to 
reduce costs during production by learning 
from initial production experience. 

The report recommends that design 
engineers should understand better the 
effect that their design actions have on the 
costs of detecting and correcting product 
faults. 

A plan of production testing should be 
started at the earliest possible design stage 
of a product. This plan should include the 
testing methods to be used, and the quality 
to be achieved at each stage of produc¬ 
tion. It must be continually open to modifi¬ 
cation as new production experience is 
obtained, so that the most cost-effective 
verification of quality can be achieved. 

These requirements can only be fulfilled 
by combining design skill with a thorough 
experience of production methods. Such a 
combination has traditionally been lacking 
in the electronics industry, where a serious 
gap in communication nas formed be¬ 
tween design and production activities. 

In view of this, the report recommends 
the creation of a new and separately 
managed engineering activity concerned 
exclusively with all aspects of production 
testing. This new activity would be named 
“Test Engineering (Planning).” 

For this activity, a new type of engineer 
must be trained who can work as an active 
link between designers and testers. He 
must be able to evaluate the latest meth¬ 
ods of testing, including modem tech¬ 
niques of automatic testing, and make 
constructive proposals to designers, aimed 
at achieving more cost-effective production 
testing. 

The report stresses that the form of 
equipment specifications should be stand¬ 
ardised throughout the electronics in¬ 
dustry, particularly in those drawn up by 
government departments. Specifications 
should lay down standards which are both 
achievable and directly verifiable, especial¬ 
ly where interchangeable sub-assemblies 
are used. 

A clear distinction should be made 
between design objectives, and the achieve¬ 
ment of the required quality by the par¬ 
ticular production process to be employ¬ 
ed. This can only happen if there is an 
increased cost-awareness of product qual¬ 
ity by both customers and the industry. 

Copies of the report, or individual vol¬ 
umes. are available from Mr R. Kitchen, 
Research Division, The Marconi 
Company, Widford Hall, Chelmsford, 
Essex, England. 


NATIONAL SEMICONDUCTOR 
CORPORATION, of the U.S.A., has pub¬ 
lished a reliability report on digital ICs. As 
well as data on life and environmental 
tests, the report summarises the design and 
production of digital ICs. For the opera¬ 
tional life tests, the devices were main¬ 
tained at maximum operating condition for 
a minimum of 1,000 hours at a tempera¬ 
ture of 125 degrees C. The storage life 
tests also ran for a minimum of 1,000 
hours at an ambient temperature at or 
above the maximum rated storage tem¬ 
perature for the devices. The report gives 
data from nearly two million unit hours of 
operating life tests and over half a million 
storage life hours on 1580 digital devices. 
Inquirks, on company letterhead, to Ruth¬ 
erford Electronics Pty. Ltd., P.O. Box 30, 
North Balwyn, Vic. 3104. Q 


'k'k'A AAA 'k'ic 'Jck'k ★★★★★★★★★★★★ 

GENERAL PARTS 

ALLIGATOR CLIPS, insulated, 

.9c ea. or 95c doz. 

TAG-STRIPS. 10-lug type, 

. .... 10c ea. or SI do*. 

FUSE HOLDER, cartridge type. 45c ea. 

9V Battery CLIP.9c ea. 

SEE SAW SWITCH, 2 position, 4£c ea. 
KNOBS, black or white pointer, 12c ea. 
PLUG/JACKS, 6.5mm Chrome, 75c set 
R.C.A. Dual stereo plug/jacks .. 25c ea. 
R.F. Chokes, 2.5mH, 150uH .. 65c ea. 
Lamp Bezels, panel mounts, min., 43c ea. 
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POWER SUPPLY KIT 


Comprises power transformer with sec. 3. 
■K tappings at 6.3v, 7.5v, 8.5v, 9.5v, 12v and >. 
-K 15v. Bridge rectifier, filter capacitor, j. 

• < 2000uf/25v, instructions, etc.$6.35 j . 

(Postage 50c.) ^ 



10 plus 10 AMP KIT 

As featured in E.A., April. 1969. Kit 
^ contains complete power amplifier. Gives 
5 full 10W. RMS per channel into 8 ohm 
“ speakers. 28V supply. 

SPECIAL PRICES: 

Mono, $9.85; Wired and Tested, $10.85; 
Stereo, $19.60; Wired and Tested $21.00; 
Power Supply to Suit . . . $9.15. 
(Postage 50c on above unite.) 


* * * * * * ********* 

SPECIALS FOR THIS MONTH 

’ ★ X67 Crystal Microphone .. . . 88c 

^ ★ BSR Cl Ceramic Cartridge .. $6.45 

! ★ Dozen mixed Grommets.23c 

: ★ 5-pin Din Plugs .. 38c 

: ★ 5-pin Din Sockets.28c 



Employs 4 transistors, circuit is one chan¬ 
nel of 3 plus stereo amp—E.A. Sept. ’69. 
8 ohm output impedance gives full 3W 
with 150mV input. Outstanding perform¬ 
ance. Kit complete to last item, inc. P.C. 
board. Special prices:— 

SINGLE CHANNEL, as illustrated $5.95 

STEREO VERSION.$11.80 

WIRED and TESTED: Mono, $6.95; 

Stereo. $12.80. 

POWER SUPPLY TO SUIT, $6.35. 
(Postage on above units, 50c.) 

OTHER PARTS 

We carry a full range of resistors, pots, 
capacitors, semi-conductors, knobs, plug- 
jacks, battery-holders, switches, etc., etc. 
All listed in our FREE CATALOGUE. 
See instructions below. 

DESPATCH: All orders are received at 9 
a.m. at the P.O. and despatched to 
meet the 1 p.m. clearance the same 
day. This gives you a 4-hour service. 

POSTAGE: Add 10c packpost fee to all 
orders, unless stated otherwise. 

QUALITY: All our parts are new and 

fully guaranteed. No surplus or re¬ 
jects. 


CATALOGUE: We will send our new >. 

FREE catalogue upon receipt of j. 
your 9x4 envelope with 9c stamp, ). 
or with your order. Illustrated. ^ 


KITSETS AUST. 


MAIL ORDERS DEPT., 

BOX 176 P.O., DEE WHY, N.S.W., 2699 j. 

SALES DEPT. ^ 

SHOP 14, STONE’S ARCADE, 

673-675 PITTWATER ROAD. 

DEE WHY, N.S.W., 2099. 

Phone: 982 5571. 


^frgfry^¥¥¥¥¥¥¥¥ ¥¥¥¥¥¥¥¥-¥¥> 
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IMPORTED COMPONENTS-Qffer the largest range of Semi- 
Conductors available in this country. 

A wide range of devices from the following manufacturers: AWV, Fairchild, G.E., I.T.T., Motor- 
Rola, Philips, R.C.A., Texas, available from stock. Please enquire for any not shown. 
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AT350 
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BCZ10 
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SE3033 (AY8114) 
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AC125 
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AT355 

0.98 
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2.37 
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4.72 

2N1304 
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AC126 

0.96 

AT356 

0.75 

BCZ12 

2.16 

SE4001 

1.05 
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AC 127 

1.16 
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2.66 

BDY20 

3.51 

SE4002 
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2N1306 

1.32 
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2.21 
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3.84 
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2.59 

SE4010 

1.20 
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1.32 

AC127/132 

2.16 
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1.53 

BF115 
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SE5001 

2.10 
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1.64 
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AX1103 
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BF145 
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SE5002 

2.10 

2N1309 

1.64 
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AX1104 

1.86 

BF167 

1.08 

SE5003 

2.48 

2N1540 

4.08 

AC 132 

1.05 

AX1107 

1.37 

BF173 

1.15 

SE5020 

4.05 

2N1546 

5.96 

AC 172 

1.20 

AX1108 

1.86 

BF177 

1.63 

SE5023 

3.15 

2N1563 

5.45 
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1.20 

AX1127 
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BF178 
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SE5025 

1.35 
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1.02 
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AX1130 

1.50 

BF179 

2.04 

SE6001 

SE6002 

0.75 

0.90 
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1.16 

AX1131 

1.70 

BF180 
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AX1132 

1.50 

BF184 

0.72 

2N1908 
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2.52 

AX1142 

1.20 

BF185 
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SE7001 

4.05 
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2.55 

2-AD139 

5.04 

AX1143 

1.58 

BF194 

0.67 

SE7002 

3.60 

2N2147 

2.24 

AD149 
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AX1144 
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BF200 
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SE7010 
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1.68 
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4.89 

AX1166 

1.37 

BFY51 

5.19 

SE7020 

n T"' HAA-i 

5.40 
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2.79 
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4.32 

AX1284 

1.41 
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2N2189 

3.57 
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0.63 

AX1285 
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BSY11 
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SE8001 
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1.08 
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1.37 
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0.48 

SE8002 
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0.56 

ST2 
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2N2646 
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AF116N 

0.93 
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1.49 
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0.63 

T1C31 
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3.15 
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AF117N 

AF118 
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AY1101 
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0.68 

1.04 

BY127/800 

BZX70 Series 
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1.95 
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0.69 
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0.60 
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2N3566 
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40250 
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0.60 
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2.65 

3.39 
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2.49 
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1.13 

AS148 

0.63 
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1.65 
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4.55 

40406 

1.80 

2N3641 

1.13 
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0.68 
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1.65 
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40407 
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135 1 
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AMATEUR BAND 
NEWS AND NOTES 


World Scout Jam.boree-on-th.e-Air 

Scouts and amateur radio operators throughout the world 
will co-operate over the weekend October 17 and 18 for the 
thirteenth Jamboree-on-the-Air. 

by Pierce Healy, VK2APQ 


The event, which has brought a vast 
amount of enjoyment to many young 
people, and has become the means of 
renewing old or establishing new 
friendships between the youth of many 
nations, will begin 0001 GMT on Satur¬ 
day, October 17, 1970, and will ter¬ 
minate at 2359GMT Sunday, October 
18, 1970. 

For Boy Scouts throughout the world 
it is a special activity, particularly for 
those who hav e not had the oppor¬ 
tunity to visit or perhaps even meet 
Scouts outside their own country. For 
the radio amateur operator it is the 
opportunity to demonstrate amateur 
radio to young people and perform a 
service to the community; a service 
that could not economically be pro¬ 
vided by international communication 
systems. 

The Jamboree-on-the-Air has two 
main objectives: 

1. To make the 4th Scout Law live. 

2. To open new fields of interest. 

These points have been highlighted in 

a circular to branch organisers in all 
States and in Papua/New Guinea and 
to the Wireless institute of Australia. 

The circular has been issued by Noel 
Lynch, the national organiser for the 
Australian Boy Scouts* Association of 
the Jamboree-on-the-Air activities. 

The circular, titled “Getting the Most 
from the Jamboree-on-the-Air," con¬ 
tains helpful suggestions and advice on 
making preparations to participate, and 
points to be kept in mind during and 
after the event. Copies of the circular 
will no doubt be available from the 
various branch general secretaries. 

Since the first * Jamboree-on-the-Air 
was held in May, 1958, many firm and 
lasting friendships have been made 
both b‘y Scouts and amateur radio op¬ 
erators with their counterparts in other 
countries. The possibility of renewing 
these friendships each year has in many 
cases created greater interest in cultures 
of different countries. The story of the 
Jamboree has some interesting facets, 
particularly when told by its founder. 

Here is a transcript of a recording 
made by Les Mitchell, G3BHK, telling 
of the events that led him to suggest 

ttttittmttnriiiiiiiiiiitmimiiitttiiiiiiifiiiMiiiiiiiiiiiiitiiiiiiitmiiiiiiiiiiiiiiiiiiitn 

News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St. # 
Bankstown, N.S.W. 2200. 


and then organise the Jamboree-on- 
the-Air. 

“I joined the Scout movement in the 
1930s. I joined mainly because I was 
interested in international friendship 
and thought what a wonderful idea it 
was for lads of different nations to 
get together. But I soon found out, to 
my horror, that unless you were one 
of the really top Scouts you were never 
sent along to jamborees, and in pre¬ 
war days very few Scout troops ever 
W'ent abroad. 

“When the w>ar started I was with a 
troop in Redding and it was not long 



The official crest 
of the annual 
world-wide Jam¬ 
boree-on-the-Air. 


before I was called up for military 
service. To my extreme joy. I was sent 
to America for a year and I became 
Scoutmaster with Troop 38, in Bruns¬ 
wick, Maine, and so started my inter¬ 
national jamboree, at the Government’s 
expense. 

“After a year in America I was 
sent home for a short while. I think the 
authorities thought that the war was 
going quite well enough without having 
me interfering, so they sent me to Syd¬ 
ney in Australia, where I became Sea 
Scoutmaster for a year with the 1st 
Leichhardt Sea Scouts. 

“With the Sydney Scouts I often went 
up into the Blue Mountains a t the back 
of Sydney, visiting Katoomba a nd other 
places for some really wonderful week¬ 
ends. Yes. 1 used to have some really 
wonderful times with the Scouts. I never 
got down as far as Adelaide but I did 
get to Melbourne. 

“Practically every weekend I was out 
camping down the coast at Austinmer, 
Thirroul or other camping areas. Dur¬ 
ing Chris'mas, 1945, I spent a wonder¬ 
ful holiday camping with the 1st 
Leichhardt Scouts on the coast south 
of Sydney in sweltering hot sunshine. 
It all sticks in my memory very clear¬ 
ly, particularly waking up on Christ¬ 
mas morning and thinking how warm 
it was, drawing back the tent flap to 


let the sun stream in, and hearing the 
Salvation Army band playirvg Christ¬ 
mas carols, in the sweltering heat, 
down the mountain side a little way 
in a local village. 

“When the war ended, there I was, a 
radio amateur with a good taste of 
international scouting. I tried for many, 
many years after the war to get the 
Scouts and Scout movement inter¬ 
ested in radio. I think our Scout brass 
hats over here were not really inter¬ 
ested, and nothing really happened 
until the 1957 jamboree at Sutton Park, 
when one of the finest amateur stations 
ever seen was put on the air in the 
jamboree area. 

“Unfortunately, and I was very dis¬ 
appointed regarding this point, of the 
60 operators in attendance, only two of 
us were in uniform, and the other chap 
was not there very often. This left the 
station as practically the only organi¬ 
sation on the whole jamboree site not 
run completely by people in Scout uni¬ 
form. At the time I thought that such a 
thing should not happen again. 

“Whilst this jamboree was on 1 
called a meeting of overseas Scouts 
who were also radio amateurs. There 
were quite a number attending the jam¬ 
boree. We met every morning just out¬ 
side the gates of the jamboree site, at a 
little cafe, for coffee. At one of these 
meetings the idea arose almost sponta¬ 
neously, ‘Why not have a day a year 
when the chaps around the table con¬ 
tacted each other on the air?’ So they 
all said ‘You organise it’. 

“When I got home after the jam¬ 
boree, 1 realised that this idea, al¬ 
though it sounded fine in the cafe, was 
probably doomed to failure. There 
were so few of us, and what with chaps 
getting married, dropping out for 
examinations or radio conditions not 
being particularly good on the day 
chosen and the possibility of there 
being so few contacts, the whole idea 
would fold up in a year or two. 

“So, I wrote to these people and said 
that I had a better idea. ‘Why don’t we 
ask all the radio amateurs throughout 
the world to help the Scout movement 
and run one glorious Jamboree-on- 
the-Air, every year?’ I said, ‘Have it for 
48 hours on that weekend and if the 
six or seven chaps who were at the 
meeting did not happen to contact each 
other if would not matter, as we would 
have a jolly good time’. 

“So they agreed to this idea and I 
put it to Scout headquarters in Lon¬ 
don. They looked at me as if I was 
suggesting a patrol company on the 
moon. But I think their attitude was, 
we will let this chap go ahead and after 
one event he will realise that he is was¬ 
ting his and our time and we will never 
hear about it again. 

“Well as you know it went fairly 
well the first time. The next year I 
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• DC 100,000 o.p.v. • 3" anti-parallax scale 

• Measures transistor parameters (NPN & PNP) 
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HI 
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for PNP, NPN, RF audio switching, general and 
power transistors, silicon and germanium diodes. 
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HANSEN SWR-3 


Standing Wave Bridge & Field 
Strength Indicator • SWR: 1:1 
to 1:3 • Accuracy 5% • Im¬ 
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tenna 5 section coNapsible 3 MHz t(J 55 MHz # Particu | ar |y usefu | for deter . 

• Size 6 x 2 x 2 . $12 mining VSWR of an aerial system e Measurement 

0 Ranges—RF Power 2 ranges 0-5, 0-50 watts. SWR- 

1-3 VSWR • Size 6 3/ s" x 3Vn" x 4V 8 ". $28 r —, 

Distributed by: 

■ SYDNEY . 26 2651 

l/ml ■ ((@*9)) MELBOURNE . 30 2491 

_ ' WL J B ADELAIDE . 536117 

H Bf- m gg] BRISBANE . 2 6467 

IV Hr - 1 | PERTH . 

I ■^^■1 HH_ M ■ LAUNCESTON . 2 5322 

Jacoby. Mitchell & Co. Pty. Ltd., 469 Kent St., Sydney, N.S.W. 2000 JM, 49-70EA870 Ti 

Please send me details of (circle applicable square) 

, NAME 0 B B H 0 S | 

| ADDRESS | 

POSTCODE j 


KEW 66 Multitester 


HANSEN 

ZQM-2 

Transistor 

Checker 


178 


ELECTRONICS Australia, September, 1970 






























































handed the international side of the 
event over to the World Scout Bureau 
to organise. This could not have been 
done at a better time, because, a cer¬ 
tain young chap with the name of Len 
Jarrett had just joined the staff at the 
Bureau. He was ex-Royal Corp of Sig¬ 
nals, eager to learn more about radio, 
and he really threw himself into the 
organisation of the second Jamboree- 
on-the-Air with all the zest and vigour 
you could imagine. He is now 
VE3EWE, and as you know the Jam- 
boree-on-the-Air has gone from 
strength to strength. 

“The great attraction of this event 
with me is the fact that other Scouts 
like myself, never really top-class 
Scouts, get a chance of making inter¬ 
national contacts and chatting with 
Scouts from other countries. Also the 
fact that the boy who joined last week 
can chat with someone a long way 
away and get the thrill of talking to an 
overseas Scout at very little cost. 

“I think that you will find that the 
Jamboree-on-the-Air will become larger 
and larger and the problems will be¬ 
come fewer. This is one way of making 
these international contacts at very little 
cost to the movement and great 
amount of enjoyment to the people 
who take part in it.” 

We are indebted to Mr Bill Mildren, 
Elizabeth North, S.A., who supplied 
the tape for the transcript. 

A copy of the official report of the 
1969 Jamboree-on-the-Air has been re¬ 
ceived from Noel Lynch, the Austra¬ 
lian national organiser. It contains 
feature photographs of participants 
as well as comprehensive reports from 
co-ordinators in many countries. 

From reports received and observa¬ 
tions made at the World Bureau in 
Geneva, it appears that more than 
2,000 amateur stations in 72 countries 
participated in 1969. This is a substan¬ 
tial increase on past figures and in 
many countries the increase was more 
than 100 per cent. 

Australia still holds pride of place in 
the number of stations operating during 
the weekend. Some of the figures were: 


Australia 

430 

Austria 

11 

Brazil 

51 

Canada 

150 

Ceylon 

13 

Costa Rica 

13 


Denmark 

12 

France 

10 

Germany 

17 

Great Britain 

178 

Ireland 

14 

Italy 

25 

Japan 

10 

Malaysia 

11 

Mozambique 

32 

New Zealand 

24 

Norway 

65 

Portugal 

24 

South Africa 

91 

Sweden 

100 

Switzerland 

12 

United States of America 200 


In the preface to the report the edi¬ 
tors make this observation: 

“Hobbies and vocations often appear 
to ‘outsiders’ to be complete sub-cul¬ 
tures within society, with their own 
‘odd* language and behaviour patterns. 
But the exciting ‘sub-culture’ of ama- 
ter radio is far from odd to the count¬ 
less thousands of Boy Scouts and 
Girl Guides who team up with helpful 
amateur radio operators — as well as 
operate their own amateur radio 
stations — around the world to partici¬ 
pate in the world Scout movement’s 
annual Jamboree-on-the-Air. 

“But the most significant broadening 
of horizons through JOTA concerns the 
horizons of brotherhood. For these 
young people, their fellow members in 
the World Brotherhood of Scouting 
become real through JOTA . . . and 
so new frienships build. The 
airwaves are filled with chatter of 
Scouts exchanging ideas, songs and 
Scouting experiences, discovering at the 
same time that those voices with 
strange sounding names from far away 
places are very human brother Scouts 
indeed, with similar interests and aspi¬ 
rations. Letters follow. t exchanging 
badges, stories and invitations. And 
exchange visits quite often do result 
... all stimulated by the Jamboree-on- 
the-Air.” 

Appreciation is also expressed in the 
report to amateur radio operators 
around the world who, by providing 
the facilities, helped to broaden the 
boys’ horizons through IOTA and also 
helped to further scouting’s goals of 
building world understanding and bro¬ 
therhood. 

It is suggested that the official World 
Scout Frequencies listed below be used 


as calling frequencies only. After con¬ 
tact has been made, the stations con¬ 
cerned should move to another fre¬ 
quency to continue their contact. 

80 metre band — 3595KHz CW: 
3740KHz phone; 3940KHz U.S.A. 
phone. 

40 metre band —7030KHz CW: 
7090KHz phone; 7290KHz U.S.A. 
phone. . 

20 metre band — 14.090MHz CW: 
14.290MHz phone. 

15 metre band — 21.140MHz CW: 
21.360MHz phone. 

10 metre band — 28.190MHz CW: 
28.990MHz phone. 

HB9S — the new station of the 
World Bureau in Geneva — will 
operate two complete stations for the 
48 hours of the event and will keep 
as close as possible to the above fre¬ 
quencies. Operation will be mainly 
SSB. 

Regular Scout radio networks for up- 
to-the-minute information from nation¬ 
al organisers are held as follows: 

European — Every Saturday 
0930GMT on 14.290MHz. 

World — Every Saturday 1800GMT 
on 21.360MHz. 

United Kingdom — Every Saturday 
0800GMT on 3740KHz. 

Norwegian — Every Saturday 
1430GMT on 3740KHz. 

Scandinavian — First Sunday in the 
month 0830GMT on 7090KHz. 

Australian — Fourth Sunday in 
every month from 2300GMT on 
14,120MHz. 

Branch organisers appointed for the 
13th Jamboree-on-the-Air are: 

Papua-New Guinea: 

Geoffrey J. Perkins, CV- Radio Branch, 
Dept, of Posts and Telegraphs, Port 
Moresby. Papua. 

Queensland: 

Branch Headquarters Commissioner 
Alan Sherlock. C/- Qld. Branch 
Headquarters, Boy Scouts Associa¬ 
tion, Box 50 P.O., Broadway. Qld. 
4000. 

New South Wales: 

Branch Headquarters Commissioner 
Ray Lawrence, C/- Boy Scouts As¬ 
sociation (N.S.W. Branch), Baden 
Powell House, 265 George Street, 
Sydney. N.S.W. 2000. 
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Both Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements 


TRANSFORMER BY NATRONICS 

Both operate on voltages 
from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C. mains through a NATRONIC 
Scope Transformer” fitted with 6ft. 3-core 
jj flex and 3 pin mains plug. 

Fully approved by electricity authorities APP. No. N/360/6894 - 5 


ECONOMY 

Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 
MINISCOPE—up to 75 WATTS. 
LABOUR SAVING 
Fast warni-up— always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 
VERSATILITY 

Copes with all soldering jobs— 
from miniature components to 
large solder lugs. Can even be 
operatedfrom a 6 voltcarbattery 

CONTROL 

Temperature control at your 
finger tips. Heat only when, 
where and as much as needed. 

CONVENIENCE 

Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation. 


SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instantaneous. 

MINI WEIGHT 

Scope De Luxe weighs only 3£ 
ozs. complete. Miniscope l| 
GUARANTEE 
Fully guaranteed with 
tested dependability. 

SAFETY 

Low voltage operation, 
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tected. 

LESS MAINTENANCE 
Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
tools. Spare tips and elements 
readily available from your 
Scope Distributor. 
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Since May, 1969, the New South 
Wales Division of the Wireless Institute 
of Australia has acted as commu¬ 
nication advisers to the Methodist Far 
West Mission and Flying Padre Patrol. 
The project was the result of a request 
by Dave Jeanes, VK2BSJ, to the divi¬ 
sional council that a community service 
called “Operation Outback” be pro¬ 
vided to assist the Reverend Frank 
Glen in his work associated with the 
Far West Mission. 

Responsibility has been accepted for 
the following aspects of the mission’s 
communication system: 

a. Technical advice on equipment and 
antenna installation. 

b. Overhaul of equipment without 
charge, excluding the cost of replace¬ 
ment components. 

c. Assistance in planning the change 
to single-side-band equipment. 

To date, the division has overhauled 
several transceivers for the mission. 

The mission communications net¬ 
work has its headquarters station at 
Cobar and out-stations at Wilcannia, 
Menindee, and Hungerford. All operate 
into the Royal Flying Doctor network. 
The Cobar station also has facilities to 
communicate with the mission’s Cessna 
172 aircraft while in flight. In addition 
to the aircraft patrol, Frank Glen’s 
assistant operates a Nissan four-wheel- 
drive vehicle based at Wilcannia. 

To obtain first hand knowledge of 
the technical problems facing the mis¬ 
sion’s network, Dave Jeanes, VK7BSJ. 
toured the far west with the flying 
padre, Frank Glen. 

On June 22, 1970, Dave drove to 
Cobar. On the following day he flew 
with Frank Glen to Wilcannia taking 
with them an overhauled transceiver 
brought from Sydney. They returned to 
Cobar late the same day. On June 24. 
they headed north, visiting several 
homesteads and spent the night at the 
mission’s nursing service at Hun¬ 
gerford on the Queensland border. 

On Thursday, June 25, they headed 
south on the return flight, calling at 
more homesteads and at Wanaaring, 
arriving back at Cobar in mid-after¬ 
noon. Dave returned to Sydney the 
next day. 

Author, pilot, Army chaplain and 
flying padre, Frank Glen earned his 


wings with the Royal New Zealand 
Air Force. With over 1,000 flying hours 
to his credit, Frank handles his Cessna 
172 with precision and loving care. He 
refuels, services, cleans, loads, tows 
and flies his machine single-handed. 

His wife Margaret acts as unpaid 
radios operator and flight controller, 
and spends long periods apart from 
him because of constant patrols. 

Close contact with the Royal Flying 
Doctor Service, both medical and 
through the aircraft radio network, is 
of great value and forms the basis of 
patrols and patrol organisation. 

Radio communication is vital to life 
in the outback. The Royal Flying Doc¬ 
tor Service station, VJC, at Broken 
Hill, is control station for nearly 500 
homesteads, contractors’ camps and 
portable and mobile stations. Telegram 
lists are broadcast at intervals through¬ 
out the day, on-air clinics are con¬ 
ducted twice daily, and the “School of 
the Air” is conducted from Monday to 
Friday. 

Regular transmission from the 
base station may be interrupted by the 
operator at any of the network stations 
blowing a two-tone whistle into his 
microphone. This signal alerts the 
operator at VJC who clears the air for 
priority traffic. 


For the 12-month period ending 
June 30, 1968, the Royal Flying Doctor 
Service in New South Wales 
handled 34,289 telegrams, 92 alarm 
calls, 5049 clinic calls and flew 147,- 
766 miles. 

The main daytime net frequency is 
6920KHz. At night 2020KHz is the 
“natter” channel for social contacts 
between far-flung homesteads. Out-sta- 
tion transceivers must of necessity be 
rugged, reliable and simple to operate. 
They run about 15 to 30W, amplitude 
modulation, to a simple end-fed an¬ 
tenna, often of the “End-fed Zepp” 
type. 

Treager equipment seems to pre¬ 
dominate, having grown up with the 
service. Treager originated the “pedal 
radio” and is currently developing a 
solid-st.ate single-side-band transceiver 
for outback use. 

The mission radio equipment is 
overhauled as a project of the Wireless 
Institute Civil Emergency Net of the 
New South Wales division. The Wire¬ 
less Institute is proud to be associated 
with this unique and vital community 
activity. The Royal Flying Doctor Ser¬ 
vice, the Methodist Far West Mission 
and the Flying Padre. Patrol are worthy 
of the best skill and effort that radio 
amateurs can give. 




Victoria: 

Branch Headquarters Commissioner, 
John Nicholson, 28 William ^Street, 
Glenroy, Melbourne, Vic. 3046. 

South Australia: 

Group Scoutmaster Jack Gotte, 14 
Pine Avenue, Warradale, Adelaide, 
S.A. 5046. 

Western Australia: 

Commissioner Peter Hughes, 58 Pres¬ 
ton Street, Como, Perth, W.A. 6152. 

South-West Area Convention 

The Annual Convention of the South 
West Area of the New South Wales 
Division of the W.I.A. will be held this 
year at Wagga over the holiday week¬ 
end, October 3-5, 1970. The event will 
also celebrate the Wagga Centenary. 

Program: Saturday — arrival and 
registration; touT of Wagga city; Cen¬ 
tenary Show — Wagga Show Society. 


Visitors will be met and directed to 
the registration centre. Net frequencies 
for mobile operation all day Saturday 
will be: 40 metres, 7110KHz; 6 metres, 
52.525MHz FM; 2 metres, 146.0MHz 
FM. 

Saturday Night: official convention 
dinner to commence at 7 o’clock, fol¬ 
lowed by a social evening including the 
showing of colour slides. 

Sunday October 4: 9 a.m. Meet at 
Bolton Park in Tarcutta Street. Guides 
will show the way to the picnic site. 10 
a.m. Welcome to convention and rag- 
chew. 11 a.m. Hidden transmitter hunt 
on 146MHz FM. Novelty events for 
ladies and children. 12.30 p.m. Bar¬ 
becue lunch (a big one). 1.30 p.m. 
Varied novelty events for all to partici¬ 
pate. Events for shortwave listeners. 
2.00 p.m. 40-metre scramble; 2-metre 
scramble; 146MHz FM. scramble. Sepa¬ 
rate prizes for each section. 2.30 p.m. 
Hidden transmitter hunts of varied na¬ 


ture for pedestrians on 2 metres. 3.15 
p.m. Mobile hidden transmitter hunt on 
146MHz FM. 4.30 p.m. Presentation of 
prizes — results of competitions. 7.30 
p.m. Auction of radio equipment — 
bring all your surplus gear — no junk. 

Monday October 5: 10 a.m. Meet at 
Bolton Park, Tarcutta Street, for a visit 
to various interesting organisations in 
Wagga. Finally a picnic barbecue 
(bring your own eats) from a location 
providing a good take-off point for all 
directions home. 

Accommodation: The Wagga District 
Radio Club has tentatively booked 
motel accommodation which can be 
held until September 12. After that 
date accommodation cannot be guaran¬ 
teed as the Wagga Centenary Show is 
on the same weekend. Please book 
early. Bookings can be made through 
the club secretary: L. A. McKenzie, 
VK2ZLU, 106 Ashmont Avenue, Ash- 
raont, Wagga, 2650. 
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BARGAIN PACKS! 


SEMI CONDUCTOR PACKS 
GUARANTEED BRAND 
NEW AND TESTED 
SILICON & GERMANIUM 
TYPES 

10—Low noise Audio 
Type similar BC- 
103, 4010 .... $3.00 
10—Audio Type Sim. 

2N2326 . . . . $2.95 

10—Audio Type simi¬ 
lar BC108 . . • • $2.95 
10—RF Type, simi¬ 
lar BF115. 3693 $2.95 
10—RF High Gain . $2.95 
10—RF Low Noise 

VHF sim. 2N3564 $3.50 
10—Audio Output 

NPN Silicon. 
Matched pairs . $3.25 
10—Audio Silicon 
PNP sim. 

2N3638A . . . S3.2S 

5—Silicon Pair Com¬ 
plimentary Out¬ 
put 22V 500mW $3.25 
1 — NPN Output, 

2N3055/BDY20 $2.00 

Or 2 for ... 3.75 
1—PNP RF IF 
Type. sim. AF- 
116, AF117. ea. .35 
or 10 for . . $3.00 
1—PNP Power Out¬ 
put, sim,. 2N- 
301. 2N2148 AD 
149 $1,30 

FETS 

MPF 102 . . . . ea. $1.10 

MPF 105—2N5459 $1.10 

MPF 106—2N5485 $1.30 

MPF 107—2N5485 $1.30 

2N3819.$1.10 

T1S88—2N5245 $1.10 

3N140.$2.10 

3N142.$1.95 

NEW BRANDED 
SEMICONDUCTORS 


AC 1 25 .75 

BC1 09 

.60 

AC126 .75 

BF115 

.65 

AC 128 .70 

OC44 

.£0 

AC187/8 

OC45 

.60 

1.90 

OC74 

.60 

AF116N .70 

40250 

1.50 

AF117N .70 

40408 

1.95 

ADI 61 12 

40409 

1.35 

2.90 

40410 

1.45 

BC107 .80 

BC108 .50 

PA40 

5.50 


DIODES 

OA90 Type, 25c ea. 

or 10 for $2.30 
OA91 Type. 25c ea. 

or 10 for $2.30 
OA95 Type, 27c ea. 

or 10 for $2.50 

BA100, each .30 

Sim) ar BAlOO. 10 for $2.00 


INTEGRATED 

CIRCUITS 


SINCLAIR 1C-10 . $11.00 

Sim. 1C-10 with 

Instruction book $10.00 

Or 2 for.$19.00 

Philips 1-watt . . $3.85 

GE 1W RMS . . . . $3.95 

GE 2W RMS . . . . $5.57 

GE 5W RMS . . . . $8.57 

SL 702C Pre-Amp . $3.99 

BENDIX 15 RMS $21.88 

PHILIPS Pre-amp and Tape 

MOTOROLA. NATIONAL. 
FAIRCHILD—Fliptop, etc. 


BRIDGE RECTIFIERS 
20V . . . 1A . . . . 80c 

100V . . . 2A . . „ . $1.60 


CAPACITIVE 
DISCHARGE 
IGNITION 
SYSTEM KIT 


Suitable for cars, boats and 
trucks. Increases perform¬ 
ance, points and plugs last 
longer. All components. In¬ 
cluding transformer and sili¬ 
con transistors state plus V 
or minus V. $27.75. Wired 
and Tested $34.00. 

Post and pack 80c. 


SILICON RECTIFIERS 

50v, 25c ea. 

or 10 for $2.25 
lOOv. 25c ea. 

or 10 for $2.25 

200v. 30c. 

SPECIAL 400v 28c ea. 

or 10 for $2.25 

600v. 55c 800v 60c 

1000V 1 Amp . . . . 95c 

3 Amp 100V Surge 

Protected ea.75c 

SCR 400v 6A . . . . $3.20 

D13TI.5..40 

ST2.90c 


RADIO and TV VALVES 
FULL RANGE IN STOCK 


SPECIAL 

1 MONTH ONLY 
$1.00 SPECIAL. 
10—30ufd 10V 
CAPACITORS 
$1.00 incl. post. 


STEREO HEADPHONE 
SPECIAL 



BRAND NAME—8 Ohm. 
Res. 20-12 KHr 
Wide Range, $5.95. 
POSt. 50c. 



100.000/0.P.V. DC Mirror 
SCALE MULT.METER 
Diode protected 22 ranges. 
$36.00. P.P. 75c. 


DIGITAL CLOCKS 
240V, 2W 

12 Hour, plus Seconds. 
Dimensions 169 x 72 x 
79mm 

SPECIAL—$11.75 
Pack and Post. 60c 
Also new models 24 Hr 
type from $16.60. 


Ml SINCLAIR AMPLIFIERS 
STOCKED 


VHF CONVERTERS 
FOR AIRCRAFT, FIRE 
AMATEUR BANDS 
RF FET CONVERTER 

Crystal Controlled — ImHz 
Band-WI DTH, INTERNAL 
OR EXTERNAL BATTERY 
CONVERT YOUR CAR 
RADIO OR HOME RADIO 
INTO SENSITIVE VHF RE¬ 
CEIVER. 

? 24.75 Incl. Tax. 
rvstal $S extra. 
CRYSTALS—State Exact 
r Listening Frequency. 



SMALLEST RADIO KIT 
IN AUSTRALIA 
1 5/8in x 1 5/8 x 15/I6ln 
Uses 2 Silicon Transistors 
and High Impedance Mag¬ 
netic Earphone. 

5-Stage Reflex Circuit and 
Ferrite Aerial. 

Complete Kit with instruc¬ 
tions $6.75. 35c Pack-Post. 

Batteries required: 2 Mer¬ 
cury Cells Type RMS75. 



SPECIAL!! 1970 MODEL. 
8 TRANSISTOR RADIO KIT. 
USES SILICON TRANSIS¬ 
TORS AND DIODES. COM¬ 
PLETE with Instructions. 
Carrying Case and ear¬ 
phone. $16.50. Wired. 
Tested $18.50, Post and 
Pack 75c. 


MURATA CERAMIC FILTERS 

BFB 455 .35 

SFB 455 . . 66 

SFD 455 B .78 


NEW MODEL 



3 Transistor Radio Kit with 
Speaker, end Instructions 
$8.75. Plus 50c P./Pack 


NEW 1970 TRANSISTOR 
RADIO KIT 




6 Silicon Transistors and 
complete with instruction 
book, carrying case and ear¬ 
phone. 

Special Price ..$11.25 

Wired.$13.50 

Post and pack 75c. 



BOYS' CRYSTAL SET KIT 

Complete with plastic Cabi¬ 
net. earphone and instruc¬ 
tions. 

$2.50 plus post 50c. 
Extra—Add-on Kit. Convert 
your crystal set to a one 
Transistor Radio. 

$1.50 Plus Battery. 


RESISTORS 

Uw and watt 4c ea. or 
$3.00 per 100. 
POLYESTER CAPACITORS 
.001 Mf-01 7c ea.. 

All Values Available. 
ELECTROLYTIC 
CAPACITORS 
All Values—5mf. 12c. 
Send S.A.E. for List. 


All components, transistors 
and diodes at special prices. 
Send S.A.E. for details. 


Postage Add 10c 
Minimum for all 
Small orders 
Certified Post 30c. 


WILLIS TRADING CO. 

PERTH G.P.O., BOX No. X2217. W.A. 6001 

SHOP ADDRESS 

155 Scarborough Beach Rd. f Mt. Hawthorn 
24 2454 


Deposit required is $2 per person per 
night. Confirmation of bookings will be 
given by return mail. The motto for 
accommodation is — “Be early and 
you will get what you want.” 

Wagga Centenary Trophy 

Radio amateur operators throughout 
the Commonwealth of Australia are in¬ 
vited to compete for an inscribed tro¬ 
phy donated by the Mayor of Wagga 
and his council as part of the city’s 
local government celebrations. 

The trophy will be awarded to the 
amateur operator who makes the great¬ 
est number of contacts with amateur 
stations located in Wagea during the 
nine days commencing September 12, 
1970 at 0001EAST and ending on 
September 20 at 2359EAST. 

Rules: 

1. Bands used will be 3.5MHz; 
7.00MHz and 14.00MHz. 

2. Modes — AM; SSB; CW. 

3. The station who submits the high¬ 
est number of contacts with stations in 
Wagga will be declared the winner. 

4. Wagga stations may be worked 
more than once during the period of the 
contest. However, a station may only be 
worked once in any 24 hour period 
(e.g. 0001 EAST to 2400EAST) on the 
same band. 

5. A Wagga station may be worked 
on different bands in the same 24 hour 
period. 

6. Signal reports and contact num¬ 
bers are required to be exchanged and 
recorded on log sheets, e.g. 59001 etc. 
for phone or 59~9001 for CW. 

7. Log sheets showing details of con¬ 
tacts made are to be submitted, and in 
the hands of the Secretary, Wagga Dis¬ 
trict Radio Club, by September 26, 
1970. No late entries will be accepted. 

8. The winner will be announced at 
the Wagga Centenary-Scuth West Area 
Convention Dinner on October 3. 

The Wagga amateurs will be on the 
air to provide contacts on the bands 
nominated during the contest period. 
There will be several who have not 
operated on the air for some time. 

South-West Area 
Bi-Centenary Certificate 

An attractive certificate will be is¬ 
sued by the South West Area to any 
station who works seven or more sta¬ 
tions in the South West Area of the 
New South Wales Division, W.I.A. 

1. Contacts may be made on any 
band using any authorised mode. 

2. The stations worked may be lo¬ 
cated in any part of the South West 
Area. The following towns and their 
environs are located in the South West 
Area: Wagga; Albury; Griffith; Narran- 
dera; Leeton; Tumut; Tumbarumba: 
Batlow; Deniliquin; Temora; Yass: 
Cootamundra; Grong Grong. 

3. Contacts to be eligible for the 

award must be made between 
0001 EAST August 15, 1970, and 

2400EAST October 5, 1970. 

4. A station may be worked only 
once for the purpose of the award. 

5. Particulars of contacts mad) are 
to be shown on a log sheet and sent to 
the Secretary, Wagga District Radio 
Club, 106 Ashmont Avenue, Ashmont, 
Wagga, N.S.W. 2650. 

Short wave listeners are also invited 
to participate for the award. Details cf 
at least seven South West Area stations 
heard in contact with other stations are 
required. 
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AUSTRALIA — NEW ZEALAND — OCEANIA DX CONTEST 


W.I.A. and N.Z.A.R.T., the National amateur radio associations 
in Australia and New Zealand, invite world-wide participation in 
this year’s VK-ZL-Oceania DX Contest. 


Objects: 

For the world to contact VK, ZL and 
Oceania stations and vice versa. Note: 
VK and ZL stations, irrespective of their 
locations, do not contact each other for 
contest purposes except on 80 and 160- 
metres. 

Dates: 

Phone: 24 hours from 1000GMT on 
Saturday, October 3, 1970, to 1000GMT 
on Sunday, October 4, 1970. 

CW: 24 hours from 1000GMT on Sat¬ 
urday, October 10, 1970, to 1000GMT on 
Sunday, October 11, 1970. 

Rules: 

1. There shall be three main sections to 
the contest: 

a. Transmitting phone; 

b. Transmitting CW; 

c. Receiving — phone and CW com¬ 
bined. 

2. The contest is open to all licensed 
amateur transmitting stations in any part 
of the world. No prior entry need be 
made. Mobile marine or other non-land 
based stations are not permitted to enter. 

3. All amateur frequency bands may be 
used, but no cross-band operation is per¬ 
mitted. Note: VK and ZL stations, irre¬ 
spective of their location, do NOT con¬ 
tact each other for contest purposes 
except on 80 and 160 metres. On these 
bands contacts between VK and ZL 
station are encouraged. 

4. Phone will be used during the first 
weekend, and CW during the second week¬ 
end. Stations entering both sections must 
submit separate logs for each mode. 

5. Only one contact per band is per¬ 
mitted with any one station for scoring 
purposes. 

6. Only one licensed Amateur is per¬ 
mitted to operate any one station under 
the owner’s call sign. Should two or more 
operate any particular station, each will 
be considered a competitor, and must 
submit a separate log under his own call 
sign. (This is not applicable to overseas 
competitors.) 

7. Entrants must operate within the 
terms of their licences. 

8. Ciphers: Before points can be 
claimed for contact, serial numbers must 
be exchanged and acknowledged. The 
serial number of five or six figures will be 
made up of the RS (telephony) or RST 
(telegraphy) report plus three figures 
which may begin with any number be¬ 
tween 001 and 100 for the first contact 
and which will increase in value by one 
for each successive contact. Example — 
if the number chosen for the first con¬ 
tact is 021, then the second must be 022 
followed by 023, 024, etc. After reaching 
999, start again from 001. 

9. Scoring: 

a. For Oceania stations other than VK/ 

ZL: 2 points for each contact on a 
specific band with VK/ZL stations; and 
1 point for each contact on a specific 
band with Oceania stations other than 

VK/ZL. 

b. For the rest of the world other than 

VK/ZL: 2 points for each contact on a 
specific band with VK/ZL stations; and 
1 point for each contact on a specific 
band with Oceania stations other than 

VK/ZL. v 

c. For VK/ZL stations: 5 points for 
each contact on a specific band and, in 
addition, for each new country worked on 
that band, bonus points on the following 
scale w r ill be added: 

1st contact — 50 points. 

2nd contact — 40 points. 

3rd contact — 30 points. 


4th contact — 20 points. 

5th contact — 10 points. 

d. 80-metre segment: For 80 metre con¬ 
tacts between VK and ZL stations, each 
VK and ZL call area will be considered 
a “scoring area, 1 ' with contact points and 
bonus points to be counted as for DX 
contacts. 

Note: Contacts between VK and ZL on 
80 metres only. 

e. 160-metre segment: For 160 metres, 
contact betwen VK/ZL, VK/VK, ZL/ZL 
and VK/ZL and the rest of the world: 
Each, VK/ZL call area will be considered 
a “scoring area” with contact points and 
bonus points to be counted as for DX 
contacts — Rule 9 (c). 

Note: A contestant in a call area may 
claim points for contacts in the same call 
area for the 160-metre segment. 

For this purpose the A.R.R.L. Coun¬ 
tries List will be used with the exception 
that each call area of W/K, JA and UA 
will count as “countries” for scoring pur¬ 
poses as indicated above. 

10. Logs: 

i. Overseas stations: 

a. Logs to show in this order: date; 
time in GMT; call sign of station con¬ 
tacted; band; serial number sent; serial 
number received; points. Underline each 
new VK/ZL call area contacted. A separ¬ 
ate log must be sumitted for each band. 

b. Summary sheet to show: call sign; 
name and address (block letters); details 
of station; and, for each band, QSO 
points for that band and VK/ZL call 
areas worked on that band. “All-band” 
score will be total QSO points multiplied 
by sum of VK/ZL call areas on all bands; 
while “single-band” scores will be that 
band QSO points multiplied by VK/ZL 
call areas worked on that band. 

11. VK/ZL Stations: 

a. Logs must show in this order: date: 
time in GMT; call sign of station worked; 
band; serial number sent; serial number 
received; contact points; bonus points. 
Use a separate log for each band. 

b. Summary to show: name and address 
(in block letters); call sign; score for each 
band by adding contact and bonus points 
for that band; and “all-band” score by- 
adding the band scores together; details of 
station and power; declaration that all 
rules and regulations have been observed. 

11. The right is reserved to disqualify 
any entrant who, during the contest, has 
not strictly observed regulations or who 
has consistently departed from the accept¬ 
ed code of operating ethics. 

12. The ruling of Federal Contest Man¬ 
ager of the W.I.A. will be final. 

13. Awards: 

VK/ZL Stations: W.I.A. will award 
certificates as follows: 

1. To the top scorer on each band 
irrespective of smgle band or multi-band 
operation and irrespective of call area, 
i.e. a maximum of one award may be 
made for VK and ZL, for each band. 

2. To the top scorer in each VK and 
ZL call district, i.e. a maximum of 15 
awards, 10 VK and 5 ZL awards may be 
made. 

To be eligible for awards in either 
of the above mentioned categories an 
operator must obtain at least 1,000 points 
or there must be at least three competing 
entries in the category. 

Overseas Stations: Certificates will be 
awarded to each country (call area in 
W/K, JA, and UA) on the following 
basis: 

1. Top scorer using “all bands” pro¬ 
vided that at least 3 entries are received 


from the “country” or the contestant has 
scored 500 points or more, 

2. Other certificates may be awarded, 
to be determined by conditions and 
activity. 

N.B. There are separate awards for CW 
and phone. 

14. Entries: 

All entries should be posted to Federal 
Contest Manager, W.I.A., Box N.1002. 
G.P.O., Perth, Western Australia, 6001, 
OR N. Penfold, 388 Huntriss Road, 
Woodlands, Western Australia, 6018. 
VK/ZL entries to be received by Decern 
ber 31, 1970. Overseas entries to be re¬ 
ceived by January 22, 1971. 

Receiving Section. 

1. The rules are the same as for the 
transmitting section, but no active trans¬ 
mitting station is permitted to enter this 
section. 

2. The contest times and logging of 
stations on each band per weekend are 
as for that transmitting section except that 
the same station may be logged twice on 
any one band — once on phone and 
once on CW. 

3. To count for points, logs will take 
the same form as for transmitting, as fol¬ 
lows: date; time in GMT; call of station 
heard; call of the station he is working; 
RS(T) of the station heard; serial number 
sent by the station heard; band; points 
claimed. Scoring is on the same basis as 
for. transmitting section, and the summary 
should be similarly set out, with the 
addition of the name of the SWL society 
in which membership is held, if a mem 
ber. 

4. Overseas Stations may log only VK/ 
ZL stations, but VK receiving stations may 
log overseas stations and ZL stations, 
while ZL receiving stations may log over¬ 
seas stations and VK stations. 

5. Certificates will be awarded to the 
top scorer in each overseas scoring area 
and in each VK/ZL call area, provided 
that at least three entries are received 
from that area or that the contestant has 
scored 500 points or more. 


PROBLEMS ? 

The scientifically endorsed potential of 
THOUGHT-POWER, opens doors, solves 
problems, ensures success, brings peace of 
mind. Free, informative, large book, con¬ 
taining pages of letter-extracts, explains how 
simple, proven, uncostly methods fulfil your 
needs. Send 13c stamp to Dept. E.A., Box 
12, P.O., Leura, N.S.W. 2781. 


CALLING ALL 

PROSPECTIVE 

AMATEURS 

The Wireless Institute of Australia was 
established in 1910 to further the in¬ 
terest of Amateur Radio. With over 
half a century's experience, who could 
be more qualified in teaching this sub¬ 
ject? 

Correspondence Courses are available 
at any time. Personal Classes com¬ 
mence in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET, 
CROWS NEST, 2065 
NEW SOUTH WALES 
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B64 WEATHERPROOF MICROPHONE 

FOR PORTABLE OR MOBILE OPERATIONS 

(USED EXTENSIVELY BY MANUFACTURERS OF TWO WAY RADIOS) 

Produced to comply with Admiralty specifications, this microphone 
employs the Type B50 Dynamic Inset. The instrument is completely 
enclosed in a rubber case which can be removed should it be necessary 
to replace either inset or cable. The non-locking "press-to-talk" switch, 
which includes contacts for relay circuits, is operated through the rub¬ 
ber case. 

The microphone is designed for convenient use in the gloved hand, 
and the construction is of a particularly robust nature throughout. It 
will withstand heavy handling and complete immersion in water and 
is therefore, most suitable for marine service. 

B64 microphone incorporates both switch and output transformer and 
is therefore suitable for direct connection to grid or medium impedance 
line. 

TYPE B64 MICROPHONE 

Optimum load impedance . 10.000 OHMS 

Output level (excl. Transformer). 85dB below 1 volt/dyne/cm 2 

Normal frequency response . 60-8,000 c/s 

Switching . See diagram 

Overall dimensions . 2>2in dia. (max) x 8in long 

Weight (average) . 11b 7oz 

A standard six foot length of cable is fitted to each microphone although if re¬ 
quired, extra cable can be supplied to order. The maximum length and type 
recommended for use with the Type B64 high impedance output microphone is 
shown in the circuit diagram together with the impedance rating. This recom¬ 
mended length may be exceeded, but loss in upper frequency response will in 
crease with cable length. 


PRICE $52.76 (SALES TAX INCLUDED) EX STOCK 




PRICE 


$91.37 

PLUS SALES TAX 
EX STOCK 


Used as low frequency reproducer in bass 
reflex and horn-loaded dual channel systems 
of the type used in cinemas, and is capable 
of considerable acoustic output. Completely 
dust-proof. 


CERAMIC MAGNET 
LOUDSPEAKERS 

SPECIFICATIONS 


Type 

Catalogue Bumber 
Power Rating (English) 

(in Suitable designed enclosure) 
Impedance (at 400 Hz) 

BasS Resonance 
Nominal Response 
Construction 

Magnet Assembly (ceramic) 
Total Effective Flux 
Flux Density 
Cone Diameter 
Piston Diameter 
Voice Coil Diameter 
Resistance of Voice Coil 


AK154 

CN351 

40 watts 
15 ohms 
30-35 Hz 
30-5000 Hz 
Dust Excluding 
Feroba II 7-8 Kg (17 lb) 
260,000 Maxwells 
14,000 gauss 
380 mm (15 in) 

280 mm (11 in) 

57 mm (2.25 in) 

11-13 ohms 


f^'LuHnitogfuwn 

^ (r PTY. LTD. 


VIC. 608 COLLINS STREET, MELBOURNE, 3000. PHONE: 61 2464 
N.S.W. 64 ALFRED ST., MILSONS POINT, 2061. PHONE: 929 8066 
OLD. L.E. BOUGHEN & CO., 30 GRIMES STREET, AUCHENFLOWER 
4066. PHONE: 7 4097 

W.A. 34 WOLYA WAY, BALGA, 6061. PHONE: 49 4919 
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WIRELESS INSTITUTE ACTIVITIES 


To commemorate the 60th anni¬ 
versary of the Wireless Institute of 
Australia, the August issue of the in¬ 
stitute’s magazine “Amateur Radio” 
contains several articles on the history 
of amateur radio and. the progress 
made in techniques and equipment dur¬ 
ing that period. Reference is made to 
the achievements of some of the early 
pioneers of amateur radio in Australia, 
such as Charles McClurcan, A2CM; 
Max Howden, A3BQ; and Ross Hull, 
A3JU. Each of these men along with 
many others helped in no small way to 
make amateur radio what it is today. 

Unfortunately, like many periods in 
history, there are many aspects that are 
not fully recorded. This has caused 
some lack of continuity where the final 
results of discussions or experiments 
are not known. In some respects this 
situation arose because there was no 
central office for the stowage of old 
records, with the result that most of 
the records were retained by individ¬ 
uals who held office at various times. 

Some details of the past are also 
contained in private letters, old photo¬ 
graphs and the like. The federal histo¬ 
rian of the W.I.A. has made an appeal 
for any material that may contain 
information relating to amateur radio 
or the Institute be made available to 
him either for inclusion in the records 
or for him to take a copy should 
the holder wish that it be returned. 

Any such information should be di¬ 
rected to the:— 

W.I.A. Federal Historian, 

P.O. Box 67, 

East Melbourne, Victoria, 3002. 

VHF144 MHz FM Channel Frequencies 

Three simplex channels are currently 
allocated for the 2-metre band, desig¬ 
nated A. B and C. 

Channel A 145.854MHz 

Channel B 146.00 MHz 

Channel C 146.146MHz 

Channel B is the national simplex 
channel. 

Four repeater channels have been 
allocated, using the following system. 
User input to the repeater receiver (in) 
is always the higher frequency. The 
repeater transmitter (out) is 500KHz 
lower. Space between channels is 
lOOKHz. 


Repeaters: 



Channel 1 

Out 

145.6MHz 


In 

146.1MHz 

Channel 2 

Out 

145.7MHz 


In 

146.2MHz 

Channel 3 

Out 

145.8MHz 


In 

146.3MHz 

Channel 4 

Out 

145.9MHz 


In 

146.4MHz 


It has been agreed that only chan¬ 
nels 1 and 4 will be used in the initial 
stages of repeater development and 
that, where practical, channel 4 will be 
used for the capital city of the State. 

NEW SOUTH WALES 

To fill a vacancy on the council of 
the New South Wales Division, Bill 
Lewis, VK2YB, has been co-opted into 
the position. 

Bill, as past president and councillor 
of the division, has had considerable 
experience in Institute affairs. No doubt 
many members will be pleased to see 


him again active in the administrative 
aspects of the division. 

Central Coast Branch: The topic of 
the lecture at the July meeting of the 
Central Coast Branch, held at the new 
club rooms at Kariong, was “Cubical 
Quads.” The lecturer was Bill Hall, 
VK2XT, the well known DX operator 
from Toronto. 

Bill, who has had quite a lot of ex¬ 
perience with quad antennas, outlined 
his method of construction, and the 
tuning and adjustment procedures he 
has found most satisfactory for this 
type of antenna. 

The branch holds two meetings each 
month. A general business meeting is 
held on the first Friday of the month 
and a lecture discussion meeting on the 
third Friday of the month. The club 
rooms are located at Kariong at the 
Woy Woy turnoff from the Pacific 
Highway just south of Gosford. Visit¬ 
ors are always welcome. 

Nepean and District Amateur Radio 
Club: This club will hold its annual 
field day on Sunday, September 20, 
1970, ^t St. Marys. A full program 
of events has been arranged and an 
invitation is extended to amateurs and 
their families to attend. One of the 
highlights will be a contest for the best 
constructed crystal set. The winner will 
receive a television a television re¬ 
ceiver as the reward for his efforts. 

The location of the event will be the 
Civil Defence Headquarters, just off the 
Western Highway, at St. Marys. 


VALE 

It is with deep regret that the 
death of Lionel Todd, VK2LS, is 
recorded. Lionel was an amateur 
operator for many years and one of 
the very early members of the Wire¬ 
less Institute of Australia. 

He had a long and distinguished 
career with the Postmaster- 
General’s Department and was sta¬ 
tioned at Tamworth for several 
years where, under the call sign 
VK2LS, he was one of the last ama¬ 
teurs to hold a permit to broadcast 
music. 

In 1937 he came to Sydney and 
took up duties as a radio inspector 
and served in the branch until his 
retirement. 

The sympathy of his many 
friends in amateur radio is extended 
to his family in their bereavement. 


VICTORIA 

The 7th Victorian VHF Conven¬ 
tion, sponsored by the VHF Group, 
Victorian Division, W.I.A.. will be held 
on October 10 and 11, 1970. It will 
include a dinner on the Saturday night. 
Registration forms may be obtained by 
writing to: VHF Group, W.I.A., P.O., 
Box 36, East Melbourne, Vic., 3002. 
Full details will be given in next 
month’s notes. 

SOUTH AUSTRALIA 

The office-bearers of the South 
Australian Division are: 

President: J. Allan, VK5UL. 

Secretary: M. R. Dow, VK5KF. 


COMMERCIAL AND AMATEUR CRYSTALS 

.01 per cent $4.25, .005 per cent $5.50 inc. S. Tax and 
Postage. Style HC-6U Holder Frequency Range S to 15 MHz 
Commercial Crystals in HC-6U Holders .005 per cent Tol¬ 
erance Frequency Range 6 to 15 MHz $6.00 plus S. Tax 

Write For Free Comprehensive Price List. 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturers throughout the country for — 

ACCURACY-STABILITY-ACTIVITY-OUTPUT 

Consult us tor Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern Factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA^AND^ q N Messrs CARREL & CARREL 


MESSRS ATKINS (W.AO LTD.. 
894 Hay Street. PERTH. 
MESSRS. A. E. HAROLD PTY. LTD.. 
123-125 Charlotte Street. Brisbane. 


MESSRS LAWRENCE &HANSEN 
ELECTRICAL (VIC.) PTY.- LTD . 
34 Brisbane Street. Hobart. 

and 29 St. John Street. 
LAUNCESTON. TASMANIA 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 


ELECTRONICS Australia, September, 1970 


185 








Tumbler 

and motorW w>^ ,«v _ „ _ 

419.50^^®^ © p v 4 t p - 
P. 4 P.S2. *1- 

GEM TUMBLER $9.50 

Terrific bargain, designed for the 
gemstone collector for tumble polish¬ 
ing large quantities of gems. A reli¬ 
able trouble-free machine fitted with 
4 .gal. barrel which will process 41b.- 
5 lb of stones, produces flawless 
gemstones of great beauty. Supplied 
in kit form, takes minutes to 
assemble, has pillow block bearings 
( 4 ), shafts, pulleys, belts, 4 -gal. 
barrel, mounting blocks. (Note: Flat 
wood base not supplied.) Is complete 
with full instruction books for gem 
tumbling and assembly of unit. 

240V A.C., AEI ball bearing electric 
motor to suit with 2 different sect¬ 
ion pulley for slightly different speeds 
The finest quality originally for com¬ 
puters resilient mounting base, starting 
relay. S’ of lead and plug an extra 
S10 Post Tumbler and Motor 12. 

GEM TUMBLER & 
GRINDER. $24.50 

p. & p. $2.30 

Same unit as above, TUMBLER AND 
MOTOR WITH GRINDER, has 

tumbler accessories and extra (two) 
pillow block bearings, belts, shift, 
flexible coupling and 36" long flex¬ 
ible drive shaft with 4 " chuck and 
set of 5 different shaped mounted 
grinding stones (mount grinder on base 
alongside tumbler), use grinder for 
removing rough edges from stones 
before polishing, grinder can also be 
used with cutting disc. 

ALL units sold in kit 
form with instructions for mounting 
and full instruction books for polish¬ 
ing gems, takes minutes to assemble. 

* mths. g’tee on all units. 




grinding 

$4.50 


JVPIOARY 
5PINDLES 

4=7 W . 

Pillow block bearings standard i 
shaft for grinding, polishing, cutting, 
wheels, etc., threaded each end. 12 ’ 
long smooth running with 14” pulloy. 
bargain. P. & P. 60c. 

Complete with nuts and spacers. 



Famous English Automatic 
GARRARD RECORD 
CHANGER — $29.50 

P. A P. $1.50. Usually $52 
Quality checked fey Garrard. 

automatic record 
changer and player wired for 
stereo. Latest 240V 1970 

model just released Takes 
all size records 45 s, 10" and 
1 12"—up to 9 records at a 
Itime. Features many refine¬ 
ments: 4 speed laboratory 

series motor, adiustment for 
pick-up height, adustment for 
stylus pressure, etc 

Brand new 
in cartons 
1970 

Issue 

Famous English "ACOS" Complete 
PICK-UP cartridges with STYLUS 
Currant issui to fit "Garrard" olayar. 
GP 91-2. Mono Crystal Sapphira 
STEREO COMPATIBLE, usually $ 6 — 
now $2.50. GP 93 1 sterao Crystal 
Sapphire, usually $7.55—now only 
$3.50. GP 93 1 stereo Crystal Dia 
mond. • usually $ 8 —now only $4.50. 
GP 94 1 stareo Caramic Diamond . 
usually $9—now only $5.50 Cart¬ 
ridges sold separately, fit nearly all 
make players. 




4 Transistor, 

3 Watt Output 

AUDIO AMPLIFIERS 
$7.95 

Fresh 1970 
current production 
brand new in cartons, complete 
with instructions. Specially 
designed to provide a com¬ 
plete and reliable basic unit 
for portable gramophones, 
radios, intercoms, tape record¬ 
ers, P.A. systems, etc. Latest 
printed circuit design suitable 
for 3 to 15 ohm speakers. 
For use with 9v. transistor 
radio battery. Frequency re¬ 
sponse 150-10,000 c-s. A pair 
are ideal for stereo. Size 
only 3" X 2". p. and p 25c 


A.C. FAN $ 2.95 

Post 60c. 

Small but very 
powerful 240v. 
mains motor by 
"VARLEY" 

England. With 54'' 

3 b/ade fan, ideal for 
coolinQ equipment or as 
extractor fan. Self-aligning 
bearings, silent but very 
efficient. Mounts from back 
or front. Brand new. Motor 
separate $2.45. Post 60c. 




12V ELECTRIC 
FAN 99c 

P. & P. 25c. 

Well made hi-speed 
brush motor, reversible rotation 
for blowing or extracting air, 
cont. duty, has 3” dia. 3-bladed 
plastic fan. Rush an unrepeatable 
bargain! Post free if with another 
article. 


NEW 

DOUBLE 

EARPHONES 

$1.65 


P. and P. 45c , 

Famous English make. Suberb for 
crystal sets, transmitters/receivers, 
silent radio and TV listening, etc.. 
Complete with long lead. New double 
earphones with microphone has press 
to talk switch. $2.40. P. and P. 60c. 






-eto'^PARACHUTE CAR 
COVERS — $5.50 

BRAND NEW' 11*6" x 24' in finest 
quality material (will not 

scratch), complete with 12 tie 
cords, each 16’ long; will fit al 1 
size cars, large to small. Cost 
Govt. $40. Post $1. 

EXTRA LARGE SIZE 11’6 M X 36’ 
$6.50. P. & P. $1.50. 

Ideal painters drop shot. ' 


Terrific Purchase 1 English Cable 

Brand new, sold in any length to 100 
yds., shielded microphone cable. 2 
core, 5 yds. for 75c; 4 core. 5 yds. for 
$1.50: 7 core, 5 yds. for $1.75; 10 
core. 5 yds, for $ 2 , add postage. 



P & P25c 

MORSE KEYS $1.45 

Adjustable, beautifully made for 
British Army, new. 

BUZZERS 1.5V. TO 3V.. 65c. 




ELECTRO¬ 
MECHANICAL COUNTERS—$1.75 

Post 60c. Ultra modern miniature 
style, precision made units read¬ 
ing 0-9999. Fitted with 300 ohm. 
coil. Size overall only 32” long 
square. In excellent guar¬ 
anteed condition. For 12V or 24V 
use. _ 


i Importar's 
; Special! 
j 12 volt 
i Sealed Beam 

! SPOTLIGHTS 
$5.95 


Post 70c. Fantastic hand-held 
light lor night shooting, boats, 
cars, etc. 80,000 candle power,- 
throws beam 1,700ft. Has handle 
with silent switch, 10ft. of twin 
flex. Fully protected 4" sealed 
beam. Unbreaxabie hi-impact case. 
Advise if flex required with alli¬ 
gator dips or plug for car ciga¬ 
rette lighter socket. 

Fitted with plug for ear cigarette 
lighter socket, if alligator clips 
required add 25c. 


Tremendous 

SAVINGS 



Brand new 
Army '*L' 

FIELD 

TELEPHONES 
$15.50 (2 for $29) 

Made by L. M. Ericcson 
6 MONTHS’ GUARANTEE 
Pack freight $1 extra per phone.- 
housed in completely rust proof 
metal case. Has long distance 
ringing generator complete with 
bell. As used by P.M.G. linesmen 
and the Army. Ideal for property 
to property, house to house or 
shed, line testing, fire fighting 
communications, etc. Range over 
20 miles; use fencing wire (just 
insulate on posts). Absolutely 
brand new in original wax sealed 
cartons. Govt, cost over $100. 
Size 10” x 54” x 5”. Battery set 
80c extra per phone. 



Canadian Hand Mikes 

95 C P. and P. 30c 
This hand mike 
was used by Signal 
Corps. Very well 
made unit witH 
press-to-talk switch 
Sensitive insert will 
suit all P.A. systems, trans 
mitters, etc. Brand new with lead 


ENGLISH NEON TESTERS 

SE> p 5C. 


4 for 80c 
Voltage tester for 180 to 300v. A.C 
Complete with inbuilt resistor and 
flexible leads with prods. Glows on 
contact. Also ideal for panels, etc. 
Special price for quantity. Us: 95c ea 


CAR STATIC SUPPRESSORS 

English EIRE" fits to spark plug 
for radios, new 4 for 50c. 6 for 
75c Post 20c. 

ARM?"SPIRIT LEVEL $5.50 Post 75c. 

Beautifully made in London in Brass. 
6" long x 1 adjustable levelling 
cn base Extremely accurate, brand 
new 


240 / Electric Htmps 


$9.50 



Direct English purchase from a 
famous manufacturer. We pur¬ 
chased their entire stock of these 
ABSOLUTELY BRAND NEW in carton 
240 volt electric motorised pump 
unit. Usually sell for $25.00. Full 
3 MONTH GUARANTEE. Special 
Neophrene impellor pump for | 
pumping fuel, water, etc. Pumps j 
300-400 g.p.h. To be gravity fed 
and will lift to 8’. Ideal for fuel 
or water transfer, fountains, fish 
ponds, etc. Pump entirely non- 
corrosive. Rush your order now 
as stocks will not last at this 
price. Pack, post 75c. 



<.11 

_ I Model | 

5200 G.Rtf! 1 -"•’'height $i 

CENTRIFUGAL PUMP 

6 MONTHS' GUARANTEE 
A top quality, li" inlet. 1” 
outlet (O D ; corrosion proof (salt 
water proof), all metal centrifu¬ 
gal pumps. Capacity, up to 5.200 
g.p.h. pressure ud to 60 P.S.I. 
Heavy duty bearings gives pump 
smoother running and long life 
Handles heaviest - loads and high¬ 
est speeds — designed to pass 
solids such as sand, silt, dirt, 
etc., without damage. Heads to 
120ft., suction lift to 25ft. 

Spare parts always available. 
Ball-type foot valve for 14" hose. 

$3.25 Post 40c (if separate). 

3" pulley to suit $1.50 
Above pump belt driven by 240V 
A.C. 4 h.p. electric motor $32.50. 



Freight $5. “ Fully guaranteed 

6 months. Made by General Electric. 
U.S.A., at a cost of $500. Built for 
continuous duty in the hottest west 
ern conditions. Full output of 250 
amps, all day operation. Has 

4-blade centrifugal cooling fan. Spun 
glass and mica heat insulated wiring. 
Burns all size rods from No. 6 to 
No. 16. Spares always available. With 
double ball-bearing outrigger 
assembly with base. 3 belt 4 ' pulley, 
amp. control — ready to work. $1)7. 
Write for full information. 


NIFE BATTERIES—95c 

(Pack, despatch and post 20c ea.) 
Brand new! Nickel iron, spill- 
proof, leak-proof cells— 

Lasts forever, 4 AH, 1.2 volts. 
Sizes 3J" x 24" x 1". Coup'e 
together for any voltage— 
superb for spotlights, lamps, 
bells, flash eauipment. etc 
Set of 10 gives 12 volts 4 A.H. 
$7.95 (Pack post $1); Set of 5 for 
6 volts. 3.95 (Pack post 75c). 


MAIL ORDER SPECIALISTS 


Mailorders to 

MECTDISPOm 

36 HUSUST, VALLBY 
BR/SBAA/E, 4 oo& 
3 shops Brisbane 
V thone 54833 A 
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Treasurer: H. M. Roberts, VK5MY. 
Federal Councillor: G. M. Taylor, 
VK5TY. 

Publicity Officer: C. G. Luke. 
VK5XY. 

Publications Officer: N. C. White, 
VK5WN. 

OSL Officer. G. W. Luxon, VK5RX. 
Equipment Custodian: H. E. Vivian, 
VK5FO. 

Y.R.C.S. State Supervisor: R. Guth- 
berlet, VK50D. 

Y.R.C.S. State Secretary: A. M. 
Dunn, VK5FD. 

WICEN Co-ordinator: G. M. Taylor, 
VK5TY. 

Journal Editor: 0. A. Isaachen, 
VK5EI. 

Journal Technical Editor: R. E. Mur¬ 
phy, VK5ZDY. 

S.W.L. Representative: C. H. Hanna- 
ford 1 - 

General meetings of the division are 
held in the Master Builders Hall, South 
Terrace, Adelaide. Meetings commence 
at 8 p.m. on the fourth Tuesday in 
each month—except December, when 
it is on the second Tuesday. 

The VHF Group meets at the Clar¬ 
ence Park Community Kindergarten 
Hall, Parker Terrace, Clarence Park, 
cn the first Tuesday of February, 


April, June, August, October and De¬ 
cember. 

Associate members and WICEN 
meet on the first Friday of the even 
months as announced in broadcasts 
from VK5WI. 

W.I.A. news broadcasts are made 
each Sunday morning at 9.00 a.m. 
South Australian time on the following 
frequencies: 1.815MHz; 3.625MHz; 

7.125MHz; 14.195MHz; 52.150MHz; 

144MHz (Adelaide) and 144MHz (in 
Mount Gambier), 144MHz (Darwin). 

Full details of all activities may be 
obtained by writing to the secretary. 
Box 1234K, G.P.O., Adelaide, 5001. 

WESTERN AUSTRALIA 

The General Meetings of the West¬ 
ern Australian Division are held on the 
third Tuesday of each month, com¬ 
mencing 8.00 p.m. The location for the 
meetings is Surf House, Corner Colin 
and Wellington Streets, West Perth. 
Visitors are welcome. 

The recently formed “29 DX Club” 
participated in the 1970 R.S.G.B. 
National Field Day Contest. Despite a 
downpour of rain and an unserviceable 
receiver members were satisfied with 
the event and the final score tally of 
488 points. 


W.I.A. Youth. Radio Club Scheme 


Westlakes Radio Club: Members of 
the Westlakes Radio Club braved the 
cold weather to participate in the re¬ 
cent VHF Mid-Winter contest. Al¬ 
though activity was less than in pre¬ 
vious years an enjoyable time was had 
and a good number of contacts were 
made on the 52MHz and 144 MHz 
bands. 

Another seven Elementary Radio 
Certificates have been awarded to club 
members who were successful in a re¬ 
cent examination. 

They are: Stephan Jones, Honours; 
Alan Doherty, Honours; Stephan Tip¬ 
pett, Honours; Geoffrey Brown, 
Honours; Garry Thorpe, Credit; Lionel 
Doolan (Jnr.), Pass; Ron Judd, Pass. 

The club’s popular Junior Certificate 
instructor, Lionel Doolan, has just been 
notified of his call sign VK2ATY. It is 
expected that Lionel will be heard 
operating from the transmitter of the 
Newcastle Technical College where he 
is employed. 

Maitland Radio Club: Successful 
candidates at recent Y.R.C.S. exam¬ 
inations held at the Maitland Radio 
Club were: 

Junior Certificate: David Johnson, 
Honours; Russell Digby, Credit; Allan 
Nixon, Credit; Glen Millen, Credit; 
Darrel Hanley, Credit; Neil Gibson, 
Pass; Greg Higginbottom, Pass. 

Elementary Certificate: Vicki 

Mclnnes, Honours; Larry Morris, 
Honours; Antony Kilkelly, Honours; 
Doug Pearson, Credit. 

The club president, Kev Watson, 
VK2BLW, has received a letter from 
Mr Milton Morris, Minister of Trans¬ 
port and Member for Maitland in the 
N.S.W. State Parliament, con¬ 
gratulating the club on winning the In¬ 
stitution of Radio and Electronics Engi¬ 
neers Pennant Award, as the most pro¬ 
gressive and efficient non-school club in 
the state. 

The Maitland Radio Club is located 
in Maize Street, East Maitland. Full 
information on club activities may be 


obtained from the Secretary, Box 54 
P.O., East Maitland, N.S.W. 2323. 

Copies of “M.R.C. News” may be 
obtained from the above address. Sub¬ 
scription rates, post paid: Australia 
$1.00 per year; Overseas $2.00 per 
year. “M.R.C. News” is published 
monthly cn the first of the month. 

QUEENSLAND 

Two new clubs have registered with 
the Youth Radio Club Scheme in 
Queensland. They are: 

(1) Everton High School Radio Club, 

Stafford Road. Everton Park, Bris¬ 
bane. 

Club leader: Mr G. Schott. 

Members: T. Stephenson, L. Duncan, 
A. Higgen, R. Nissen, J. Redfern, J. 
Henderson, K. Rendell, G. Stanley, 1. 
Flemming, A. Smart, G. Gumett, R. 
Gurnett, J. King. 

The club leader reports that the boys 
are busy with the practical and theory 
requirements for the Elementary Cer¬ 
tificate examination. 

(2) Technicians School Radio Club, 28 

Banfield Street, Chermside, Brisbane. 

Club leaders: R. Hay and K. Gal¬ 
lagher. 

Members: S. Brown, P. Jones, P. 
Harbort, I. Pariminter, A. Long, R. 
Dagan, R. Cox, G. Serow, W. Step¬ 
hens, N. Walker, B. Rampton, T. Lynn, 
P. Statham. 

All are preparing for the Elementary 
Certificate examination, with the ex¬ 
ception of P. Jones and B. Rampton, 
who are studying for the Junior Cer¬ 
tificate. 

The club operates under the call sign 
VK4IT on the 40, 20 and 15 metre 
bands. Operating times are — 1245 to 
1330 hours EST on Mondays and 
Wednesdays. Station equipment con¬ 
sists of: YAESU FTDX 400 Trans¬ 
ceiver — SSB; AM and CW; dipole an¬ 
tennas for each band. The club would 
welcome schedules with other youth 
radio clubs who can operate on these 
bands during the above hours, G 


UNITED TRADE SALES 

PTY. LTD. 


TRANSISTOR V.H.F. CONVERTER 

Tunable 108-136 Mhz Aircraft Band 
lF-600Kc to l,000Kc. No connecting 
wires needed, 9V Battery, self-contain¬ 
ed, just place alongside broadcast 
radio. Price only $14.40 plus 45c 
postage. 


RESISTORS 100 for $2 in Poly Packed 
Bags. Mixed Values only. 

P. and P. 25c. 


Computer Boards, contains Diodes and 
Resistors. 75c ea. P. and P. 25c. 


PIANO 5-Key Switches $1 ea. P. and 
P., 25c. 


MULTIMETERS, 200H, 20K ohms 
per volt, $11.25, inc. tax. CT 500 
20K ohms per volt, $15 inc. tax. CT 
330 20,00 ohms per volt, $17.25 
P. & P. 45c. 

C1000 Pocket Multimeter $6.50. 

P. and P. 25c. 


Crown Level Meters and 2-Track Tape 
Heads, $1.50 ea. P. and P. 25c ea. 


CAPACITORS 

80 for $2 in Poly Packed Bags. 
Mixed values only. 


TAPE HEADS 

Cassette Recorder Type Replay Heads. 
2-track Mono Current Manuf. 

New $1.50 ea. 

PLUS 10c pack, and post 


MU-METAL SHIELDS 

To suit 5BP1 and other 5in CRTs 
mfd. by Magnetic Shields Ltd. 

Brand-new, $5 ea. plus 30c pack, and 
post. 


3,000 TYPE RELAYS. 
Large range. Only 50c each. 


TRANSISTORS 

2SD65, 2T76, 25c ea. or in 100 
lots 20c ea. P. and P. 10c. 


OC400, 

20c, SB346, 25c; OC468, 

70c. 


VALVES 


6J8 

$1.75 

6J6 

30c 

6K8 

$1.00 

ECC33 

50c 

6BF6 

$1.00 

6J7 

50c 

6SJ7 

60c 

TT15 

$1.00 

6SL7 

$1.00 

807 (ATS25) 

50c 

6U7 

60c 

QV04/7 

$1.00 

6G8 

$1.50 

5B254M 

$1.00 

815 

50c 

13E1 

$1.50 

Tinsley 

50HZ Tuning Forks, as 


new, $40.00. P. and P. $1.50. 


All prices subject to alteration without 
notice. All items PLUS POSTAGE. 


WANTED TO BUY 

RECEIVERS, TRANSMITTERS 
TEST EQUIPMENT. 


280 LONSDALE STREET, 
Melbourne. Phone 663-3815. 

(Opposite My era) 
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LISTENING AROUND 
THE WORLD 


> i 

Reliable signals from 

The highlights of listening in 
ception of four signals from 
received countries 


Costa Rica 

recent weeks has been the re- 
Costa Rica, one of the seldom 
of Central America. 


present 50KW, which has been used for 
transmission for some 30 years. 

Reception of KGEI in New Zealand 
has been fair at 0430GMT, but the trans¬ 
mission suffers interference from Radio 
New Zealand, which uses the same fre¬ 
quency with a service to South Pacific up 
to 0545GMT. 


by Arthur Cushen 


In the past, Costa Rica has been a 
difficult country for reception, and gen¬ 
erally reception has been confined to 
Radio Reloj on 4690KHz. In recent weeks, 
four signals from Costa Rica have been 
providing reliable reception. 

•5 The strongest signal is TIRICA, in San 
Jose, which has recently returned to the 
air on 9615KHz, for the period 0300- 
Q^OO. This station has popular music with 
Announcements in Spanish every 15 
minutes, preceded and followed by chimes. 
English announcements are used occasion¬ 
ally, but these do not appear to be a 
feguar feature. The station slogan is “La 
Vjoz de la Victor Radio International in 
Central America, San Jose, Costa Rica.” 
Signals have been followed until later than 
0400, but the period 0345-0400 is spoilt 
by interference. Station sign-off is nomin¬ 
ally 0400, but the station has been ob¬ 
served to run later. 

Also in recent weeks, Radio Antenea 
has been heard from Costa Rica. This is 
using 6150KHz, and is listed as being on 
the air 24 hours a day. Our reception at 
0530GMT consisted of programs of 
typical Latin American music with some 


commercials. On one occasion, the 
station signed off at 0545GMT, but on 
other days reception was followed to well 
after 0630GMT. The station confirmed 
our reception some years ago with a 
letter, and seems keen to receive reports 
from listeners on its transmissions. 

KGEI USES 15280KHz 

KGEI, San Francisco, which carries 
transmissions of gospel programs to Latin 
America, has been heard on a now fre¬ 
quency, 15280KH2 

This is the third frequency it has used 
recently in the 19-metre band. KGEI 
appears to be trying to find a clear chan¬ 
nel for its service to Latin America, which 
is on the air from 2230 to 0500GMT 
daily. The station used 15240 and then 
15440KHz before l5280KHz. 

Radio KGEI, whose address is The 
Voice of Friendship, P.O. Box 15, San 
Francisco, California, has programs in 
Spanish to 0430GMT, followed by Eng¬ 
lish to 0500GMT, except on Monday 
when the period 0430-0500GMT is in 
Spanish. Plans were announced recently 
to increase the power to 250KW from the 


RECENT VERIFICATIONS 

BRAZIL: Radio Brazil Central, Station 
ZYX2, confirmed our reception by air¬ 
mail with a pennant issued to commemor¬ 
ate the station’s 20th anniversary, and a 
letter in English and Portuguese signed 
by the Director. The station’s address is 
Caixa Postal 330, Goiania. The station 
operates 0800 to 0400GMT on 4995KHz. 

VENEZUELA: A postcard verification 
has been received confirming our recep¬ 
tion of Radio Rumbos on the new fre¬ 
quency of 9660KHz. According to the 
card the call on this frequency is YVLM 
and the power is 10KW. Reception has 
been observed at 093QGMT when signals 
are mixed with Brisbane. 

The post card shows a photo of down¬ 
town Caracas and according to informa¬ 
tion on the card, Radio Rumbos is a net¬ 
work formed by more than 15 stations. 
Stations listed are: YVLX 570KHz 
100KW: YVLL 670KHz 50KW: YVLK 
4970KHz 10KW: The verification stated 
our report was the first from New Zea¬ 
land. Samson Voron, Coogee, N.S.W. re¬ 
ports his verification was the first issued 
to a listener in Australia. 

Another verification from Venezuela 
has been received for our reception re¬ 
port of YVMO, Radio Laura, on 
4800KHz. The card shows a map of 
Venezuela with a mast on Barquisimeto 
and lists the stations as YVMP 880KHz 
10KW: YVMO, shown as 4940 but now 
on 4800KHz with 10KW; and an FM 
station. Our reception was at 1000GMT. 
when the station opened. The mailing ad¬ 
dress is Aoartado Postal 567 and 576. 
Barquisimeto, Venezuela. 

PHILIPPINES: Station DZH4, on 


WORLD SERVICE SCHEDULE 


iiiiimimiiiimimimiimimmiimiiimiiiiiiimimimmtim 


We have made arrangements with the B.B.C. to reproduce charts showing 
the B.B.C. World Service frequencies and transmission times for Australasian 
and East Asian services, as published in “London Calling.” It is our intention 
to publish these charts each month subject to their being received in time. The 
charts below show regular World Service frequencies and times for September, 
1970. 


AUSTRALASIA 
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2425KHz, has confirmed our reception 
with a lettter from the Technical Direc¬ 
tor of the Radio Mindanao Network. Ac¬ 
cording to the letter this low frequency 
station operates with the power of 1KW, 
is on the air 24 hours a day, and relays 
DZHP on 1130KHz. Our report was the 
first received from New Zealand. The 
station address is Radio Mindanao Net¬ 
work, Inc., Manila Hilton, Un Avenue, 
Manila, Philippines. 

A change of frequency has made pos¬ 
sible our reception of yet another signal 
from Peru — Radio La Voz de 
Huamanga, which ha 3 moved from 
4815KHz to 6205KHz. The station has 
been heard at good level till sign-off at 
0555GMT. Before closing, the station 
plays a series of chimes, a familiar feature 
of South American stations, then comes 
the sign-off announcement with musical 
backing, and finally the Peruvian 
national anthem. The sign-off announce¬ 
ment gives details of medium-and short¬ 
wave frequencies used by the station and 
its FM relay, and also the callsign of the 
stations in the network. According to 
“World Radio Handbook,” the address is 
2 de Mayo 402, Huamanga, Peru. 

RADIO AMERICA, HONDURAS 

The reception of H.R.L.P., Radio 
America on 6050KHz was brought to our 
notice by Chris Davis of Featherston, 
N.Z.. who heard the signal to sign-off at 
0503GMT. The station is listed as only 
500W. but reception at our location has 
also been very good from around 
0400GMT. The mailing address is: Apar- 
tado Postal 259, Tegucigalpa, Honduras. 

The program consisted of typical Span¬ 
ish music and commercial announcements. 
At 0420GMT, there was a 10-minute news 
broadcast, with the items punctuated by 
the sound of a teleprinter. At 0455GMT a 
short English announcement was made 
which gave the station’s slogan as “Radio 
America Calling the World from Teguci¬ 
galpa, Honduras.” Shortly after 0500 the 
close down announcement was heard and 
the station left the air. At this time inter¬ 
ference had increased to make readibilitv 
difficult. 


VATICAN CHANGES 


Vatican Radio has made some changes 
to its frequencies and one of these has 
direct bearing on reception in Australia 
and New Zealand. Last year, plans were 
being implemented to give better reception 
in the Pacific by the construction of a new 
aerial system for 31 metres, to give a 
lower angle of signal, and so improve the 
reception at this distant point. Following a 
cable request to the writer from Vatican to 
check for an alternative channel in the 19- 
metre band, the station is now using 
15155KHz on a temporary basis at 
2210GMT. 

The 31-metre band channel 9645KHz is 
still in use, but a temporary aerial is be'ng 
used for this on a projection of 114 
degrees on a direct bearing between 
Vatican and Invercargill. This temporary 
aerial will be in use till the end of this 
month, when it is expected that the new 
system will be put into service. Programs 
are still carried on the other channel of 
11745KHz. 


The present schedule to Australia and 
New Zealand is: 

GMT KHz 

1125-1140 17840, 21690 

2210-2225 9645, 11745, 15155 

New frequencies have also been 
observed to South and North America, 
and transmissions are now as follows: 

2200 (Portuguese) 15285, 17750, 21570 

2230 (Spanish) 15185, 17750, 21570 

0000 (Spanish) 15165, 17750, 21570 

0030 (Spanish) 11725, 15165, 17750 

0050 (English) 11725, 15165, 17750 

0110 (French) 11725, 15165, 17750 


iiiiiiiiiiiiiiiiimiiitiiimmiiiiiiiiiitmiiiiimimmiiimmitiiimtiimimiimMiii! 


Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, N.Z. All times are GMT. Add 
8 hours for Perth, 10 hours for Sydney 
12 hours for Wellington. 



\pproved. 

(Licence Required). 

5-Watts 12 Channels Only 5 


W x If' H x 71" D 


LAFAYETTE 

Micro-12 
$139.50 

(Crystals Extra) 


27 MHZ Two-Way Radio 


Operates on 12 Volts DC 
Negative Ground (Easily con¬ 
vertible to Positive Ground). 
Highly Sensitive Receiver with 
R.F. Stage. 

Variable Squelch for Silent 
Standby. 


• Automatic Noise Limiting. 

• Mechanical I.F. Filter on 455 
KHz for High Selectivity. 

• 0.7 Amp. Drain on Transmit. 

• Zener Diode Voltage Regula¬ 
tion. 


The Lafayette Micro-12 embodies exceptional performance with compact size. 
Incorporates the design features which have made Lafayette world leaders 
in 27 MHz Two-Way Radio. Supplied complete with microphone, power 
leads and bracket. 



$169.50 


(Crystals Extra) 


P.M.G. Type Approved (Licence 
Required). 


5-Watts 12 Channels 

• 12 Volts DC Negative or 
Positive Ground and 117 Volts 
AC (also available for 240 
Volts AC). 

• Crystal Controlled Transmit 
and Receive. 

• 455 KHz Mechanical Filter. 


Plus Tuneable Receiver 

# T.V.I. Trap and Pi-Network 
Output. 

# May also be used as P.A. 
Amplifier with External 
Speaker. 

# Automatic Noise Limiting. 

# Size 11 3/8inW X 4 3/8inH x 
8iinD. 


.5 Watt Walkie-Talkie 



# Metal Case. 

# Switchable 3-chan¬ 
nel Operation. 

# Battery Meter. 

# Adjustable Squelch 

# Noise Limiter. 

# Range Boost for 
Extended Talk 
Power. 

# Supplied with 
27.240 MHz 
Crystals. 


HA-305, $57.25 Each. 

P.M.G. Type Approved (Licence 
Required). 


1 Waft Walkie-Talkie 

# 3-Channel Opera¬ 
tion. 

# Range Boost for 
Maximum Range. 

# Sturdy Metal Case. 

# Battery Meter. 

# Socket for Exter¬ 
nal Power Supply. 

# Noise Limiter. 

# Supplied with 
27.240 MHz 
Crystals. 

HA-310, $72.50 each. 

P.M.G. Type Approved (Licence 
Required). 



ACCESSORIES—A large range of 27 MHz accessories is available. Crystals, 
Antennas, Coaxial Cable, Connectors, etc. 


I,ar flYETTE ELECTRONICS 

BHB Division of Electron Tube Distributors Pty. Ltd. 

94 HIGH STREET, ST. KILDA, VIC., 3182. Phone 94 6036 

48 jSSSSTUSS. 57o 0 0 ^^ibf. UST B?^n S . C,EN 9T'li C 83. ELECTRONIC6 PTY LT °' 

Trade Representatives 

T X»k!JI E ,rt, 2nM to EL *7:., Ltc L-;, Ave., Richmond. Phone S7 8153 

W.A. Athol M. HIU Pty. Ltd., 613-615 Wellington St., Forth. Phone 21 7661. 
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DC Volts 2V6, 10, 50. 250. 1000. 
AC Volts 10. 50. 250. 500, 1000. 
DC Current. .1, 25, 250 M/amps. 
Resistance. 20K and 2 megohms. 
Decibels, -20db = +62db .7K/c. 
Capacitance, .0001. .01. .0025. .25 
mfd. 


100,000 ohms. Complete 
with 1.5 volt battery and 
test leads. Size: 3*4” x 
2*4” x 1*4»\ 

Checked, Packed and 
Posted — $9.50. 
Limited Stocks. 


can write when it is dark. Spare parts available, 
batteries 30c. Pen refill 15c. Globes 15c. 


RADIO HOUSE PTY. LTD 


306-308 PITT STREET 61-3832 26-2817 


760 GEORGE STREET SYDNEY. 211-0171 


NEW RH (Radio House) RANGE 
OF MULTIMETERS 

Model RH-80 $18.00 Postage 50c 


20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts. 0.5, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current: 50uA, 5mA, 
50 mA, 500 mA 
Resistance. 5 kO, 50kfi, 
500kfi, 5 MegO 
Decibels. —10 4- 62 lb 
Accuracy. DC±3%, AC 
±4% (of full scale) 
Batteries. Two 1.5V dry cells. 

Size A A, “Eveready” 915 
• Overload-protected by dual 
silicon diodes. ft Mirror scale, 
ft Double-jewelled ±2% 
meter, ft ± 1% temperature- 
stabilized film resistors. 


Model RH-100 $39.75 Postage 75c 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 

ft Overload Protected by Dual Silicondiodes ft Double- 
jewelled ± 2 per cent Meter ft ±1 per cent Temper¬ 
ature-stabilised Film Resistors ft Polarity Changeover 
Switch ft Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200V (100,0000/V) 

AC Volts: 6, 30, 120, 300, 
1200V (10,000 O/V) 

DC Current: 12/zA, 300 /zA, 
6mA, 60mA, 600mA, 

12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KO, 200KD, 

2MO, 20MO 

Decibels: —20 to +17,31,43, 
51, 63. 

Accuracy: DC ±3 per cent, 
AC± 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915 


HEW TYPE 
Y-3 MULTIMETER 


MEASURING RANGE: 
D.C. Voltage: 6V. 30V. 
150V, 600V a000 ohms/ 
V). A.C. Voltage: 6V, 
30V, 150V. 600V (2000 
ohms/V). D.C. Current: 


'HANDYMAN' 
RH 150 
$11.50 


CHECKED 
PACKED 
& POSTED 
FREE 


Pocket-size 3V4” x 4Vi” x 1V4”. 
Instruction sheet and circuit. 

CBrmrpfr' a ttavc 


Model RH-20 $13.95. Postage 50c 


20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7kO, 700kf), 7M0 
Decibels. -10 4-22 (at AC/ 
10V) 4-20 4-36 (at AC/ 
50V). Upper frequency limit 
7kc, 

Batteries: Two 1.5V dry cells. 


Model RH-55 $20.00 Postage 50c 


30,000 Ohms per Volt DC 

14.000 Ohms per Volt AC 

SPECIFICATIONS: 

♦DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

♦AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 

♦DC Current: 60 A, 12mA, 
300mA. 

♦Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

♦Decibels: -10 db 4-23 db. 


Model RH-60 $25.00 Postage 50c 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 

Resistance: 10 kft, 100 kO, 

1 Megfi, 10 MegO 

Decibels. —10 4-62'db 
Accuracy: DCnh3%, AC± 
4% (of full scale) 

Batteries. Two 1.5 V dry cells. 


Models RH-80, -55, -60 are:— 

ft Overload-protected by dual silicon diodes ft Mirror 
scale ft Double-jewelled ± 1 % meter ft ± 1 % 
temperature-stabilised film resistors. 


LATEST MODEL 
MICRO RADIO 

7 transistors, uses 1 standard Pen- 
lite battery size 2£in x 21 in. The 
only miniature radio using standard 
batteries (refill battery 10c). Com¬ 
plete with instruction leaflets. 
Pack and post $39.75. 


FLASHLIGHT BALL POINT PEN S-88 

Lights up automatically when pen cover is in position for 
writing. $2.00 posted. 


190 


ELECTRONICS Australia , September 
































NEW SCHEDULES OPERATING 

RADIO EXTERIOR ARGENTINA 

The Overseas Service of Argentina Radio, Buenos Aires, has been observed 
on several frequencies. The latest schedule from the station gives the broad¬ 
casting plan as follows: 


GMT 

KHz 

Language 

1900-2000 

6090, 11710, 11780 

Spanish 

2000-2100 

6090, 11710, 11780 

German 

2100-2200 

6090, 11710, 11780 

Italian 

2200-2300 

11710 

French 

2300-2400 

11710 

English 

0000-0100 

9690 

Portuguese 

0100-030 

9690 

Spanish 

0300-0400 

6090, 9690, 11780 

English 

0400-0600 

6090, 9690, 11780 

Spanish 

0600-0700 

6090, 9690. 11780 

English 

0900-1000 

9690 

Japanese 


The transmissions from Buenos Aires are directed to Europe to 2400GMT; 
to South and North America to 0700GMT; and to Japan at 0900GMT. The 
station confirms reception reports with a verification card, with schedule, veri¬ 
fication generally comes by sea mail several months after reporting. 

Austrian Radio at Vienna has advised three frequency changes which took 
place last month. These affected services to South America and Africa. 

GMT KHz Area 

2300-2400 9690 replaced 9525 South America (East) 

0200-0400 11725 replaced 11875 South America 

0800-1000 17795 replaced 17855 South Africa. 

ENGLISH FROM MOSCOW 

Radio Moscow has a regular service for listeners in Australia and New 
Zealand, and a new schedule has come to hand which is valid up to October. 

GMT KHz 

1100-1130 17820, 15400,12060,7180, 5960, 620 

1130-1200 15400, 12060, 7180, 5960, 1250, 620 

1200-1230 15400, 12060 

1230-1300 15130, 15400, 11690, 12060. 9540, 7180, 

5960, 6100, 1250, 620. 
tiiiiimiiiiiiiimiiiiiiimiiiiiiiiiimimiiiitmiiiiimmilimiiiiiiiiiiiiiiiiiiiii 


XERMX NOW USES FOUR OUTLETS 

Radio Mexico, XERMX, frequently 
reported in these pages, has now been 
heard at our listening post on all of its 
four channels. The transmissions are now 
on 15125, 11720, 9745, and 6055KHz. 
Programs in English and Spanish have 
been observed till sign off at 0630GMT. 

Reception on 6055KHz has been good 
in New Zealand. A news bulletin in Eng¬ 
lish has been observed at 0535 to 0545- 
GMT. The station makes frequent appeals 
for reception reports to be sent to Box 
20-100, Mexico City 20 D.F., Mexico. 
Listeners are promised a book on Mexico 
and its tourist attractions. In the past the 
station sent long playing recordings to 
those who sent in reception reports. A 
news bulletin in English has been observed 
0535 to 0545GMT. The program con¬ 
tinues in Spanish at 0545GMT with news 
and features. The sign off at 0630GMT 
is preceded by popular melodies, and then 
follows the Mexican National Anthem. 
According to the announcements English 
programs are resumed at 0200GMT. 

RADIO PEKING 

The present schedule of Radio Peking 
English programs directed to Australia 
and New Zealand has been provided by 
Robert Crawford, Ingham, Q. 

GMT KHz 

0830-0930 11600, 11720, 15060. 

15435, 17835. 

0930-1030 11600, 11720, 15060. 

15435, 17835. 

RADIO BRAZIL CENTRAL 

Good reception of Radio Brazil Central 
is reported by readers in Australia and 
New Zealand on 4995KHz. The station 
has been heard closing at 0400GMT, and 
also observed around 0800GMT. Accord¬ 
ing to “Bulletin of the North American 
Association of Radio Clubs,” the station 
operates on 1270, 4995, 9755, 11815KHz 
and on FM, from 0800 to 0400GMT 
(0500-0100 Brazil time). The station does 
not require reports in the SINPO Code, 
and prefers reports in Portuguese though 
English is understood. 

As noted on page 188 ? Radio Brazil 
Central is at present sending out a pen¬ 
nant to those who report reception, to 
celebrate their 20th year of broadcasting. t 
The station address is Radio ZYX2, Radio 
Brazil Central, Caixa Postale 330, Goiania, 
Brazil. 

RUMBOS USING 9660KHz 

Station YVLK, Radio Rumbos at Ca¬ 
racas, Venezuela has been operating for 
some years on 4970KHz. but has recently 
been observed on an additional channel of 
9660KHz. Signals are fair at 0930GMT, 
but suffer considerable interference from 
the A.B.C. station at Brisbane using the 
same channel. The program consists of 
typical Latin American music which is 
interspersed with frequent commercial 
announcements in Spanish. 

The address for reports to the station is 
Apt. 2618, Caracas, Venezuela. The sta¬ 
tion verifies with a QSL card. We first 
verified YVLK on January 1, 1953, when 
it was heard with an ail-night program to 
celebrate the New Year, and since then the 
station has been heard in our winter 
months around 1000GMT at fair strength. 

TRANSEIJROPE TRANSMITTER 

The second transmitter of Transeurope, 
in Portugal, has been put into service and 
is being used by Deutsche Welle in Co¬ 
logne to relay its programs to East 
Europe. The station has been heard asking 
for reception reports to P.O. Box 21040, 
Lisbon. The transmitter, which has been 


observed by readers in Australia 
Zealand, is operating as follows: 

and New 

GMT 

KHz. 

2245-2345 

5995 

2000-2100 

7150 

2115-2145 

9650 

2200-2230 

9650 


The station has confirmed our reception 
of the Deutsche Welle relay with a card 
showing a map of Portugal and the trans¬ 
mitter site. 


GALAPAGOS OPENS FIRST STATION 

The first broadcasting station to operate 
from Galapagos is using 6175KHz, 
according to “North American Short- 
Wave Association Bulletin.” The trans¬ 
mitter, which uses 5KW, carries gospel 
programs, and has the slogan “La Voz de 
Galapagos.” Schedule is 1100-1300 and 
2200-0300GMT with an extension of pro¬ 
gram hours on Sunday. The station is lo¬ 
cated on Isla San Cristobal, and it is 
owned by the Mission Franciscana. 

The Galapagos Islands are volcanic is¬ 
lands in the Pacific Ocean, 600 miles west 
of Ecuador. There are seven principal is¬ 
lands, and six smaller ones, but there are 
also many tiny islands. The group is under 
the control of the Ecuadorian Govern¬ 
ment. 

RADIO THAILAND, BANGKOK 

One of the signals heard regularly from 
South-East Asia is Radio Bangkok, Thai¬ 
land which for many years has operated 
on 11910KHz, and provides reliable recep¬ 
tion. The station has been observed with a 
test transmission around 0920GMT and 
opening at 0930GMT with a series of 
chimes. After the playing of the Thai 
National Anthem, and further chimes, the 
station announcement in Thai is broad¬ 
cast. 

Following the opening announcement, a 
short announcement in English is given, 
with the information that the Overseas 
Service of Radio Thailand is on the air on 
ll910KHz from 1630 to 1645 Thai time 
(0930 to 0945GMT) with a special trans¬ 
mission for Thai forces in South Korea 
and Vietnam. Then follows the special 
program. At 1030GMT the station is 
heard with its regular program in English 
for the Pacific and Asia, carried on the 
same frequency. 

RADIO NEW ZEALAND’S POWER 

The House of Representatives in Well¬ 
ington from time to time discusses the 
power of Radio New Zealand, but the 
recent discussions seem to have been 
more fruitful than those in the past, and 
a power boost for the station seems cer¬ 
tain. 

The House realises that the power of 
7.5KW is inadequate for an international 
service and that the transmitters, first put 
into service in 1943, are due for retire¬ 
ment. As well, the interest in the station 
continues to expand, and despite the ser¬ 


vice area being the South Pacific and 
Australia, reports come from listeners in 
many parts of the world. The announce¬ 
ment by the Fiji Broadcasting Commis¬ 
sion, that they plan to discontinue relay¬ 
ing the Radio New Zealand news on the 
English network, because of the poor re¬ 
ception of the signals in Fiji has high¬ 
lighted the inadequacy of the present ser¬ 
vice. Radio Cook Island has also ex¬ 
pressed concern at the inadequate signal 
for rebroadcast of the programs they carry 
from Raratonga. 

Radio Australia, with its mail of some 
287,000 letters a year, is indeed helping 
Australia in the field of tourism, immigra¬ 
tion and general knowledge about Austra¬ 
lia, but Radio New Zealand, because of 
its low power, is able to do similar work 
only on a very small scale. 

When in Europe last year, I was con¬ 
scious that, when they could be received, 
Radio N.Z. programs were rated highly, 
but the unreliable signals were a dis¬ 
appointment to most listeners, and parti¬ 
cularly, for the New Zealand traveller 
overseas who wants to keep in touch with 
events at home by radio. 

B.B.C. EXPANSION 

The B.B.C. has continued to expand its 
transmitting facilities. According to the 
1970 B.B.C. Handbook, they are now 
using 70 transmitters, 44 of them at sites 
in the United Kingdom and 26 of them 
at relay bases overseas. The United King¬ 
dom transmitters carry the entire output 
of External Services. Most of them are 
short-wave transmitters, but certain high 
power medium and long-wave trans¬ 
mitters are used for the European Ser¬ 
vices, which are also relayed in West 
Berlin by one medium-wave and one VHF 
transmitter. The United Kingdom trans¬ 
mitters are in process of being modern¬ 
ised. Six wartime transmitters of 100KW 
at Skelton have recently been replaced by 
six 250KW units, and work is in progress 
on new aerials at Rambisham, Daventry 
and Skelton. 

A new relay station came into service 
on June 1, 1969, serving India, Pakistan, 
Afghanistan, Iran, the Arabian Peninsula 
and the Persian Gulf area. This is the 
Eastern Relay Station, Mashara, which 
operates on medium-wave with a maxi¬ 
mum power of 1500K.W and broadcasts 
the World Service and vernacular services 
to the area. 
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NEW RANGE OF RESISTORS 



CONDENSERS AND POTENTIOMETERS 


ooooo 


The resistors are mainly I.R.C. and Morganite and are in 
a wide range of values from 100 ohms to 3 meg. in i, 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE $2.00 per 100. Post and packing 
35c extra. 

The condensers are in most popular brands and include 
Polyester, Paper. Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 

The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.50 per dozen. Post 
and package 60c extra. 

rpcc With each lot of resistors, condensers or pots, 
we will supply one new valve. Type 6U7G, 1T4. 

Regret special values in resistors, pots and condensers 
cannot be supplied. 


LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 
390 Megs. Provision for crystal. $39.50 
Post N.S.W., 75c; Interstate, $1.25. 


NEW TRANSISTOR 8 KIT SET 

SPECIAL PURCHASE ENABLES US TO OFFEA IMS HI SEE A1 

$24.00 • Complete kit of parts with circuit 

and full instructions. 

• Eight transistors. 

• Magnavox 5X3 speaker gives excel¬ 
lent fidelity. 

• High sensitivity, suitable for city or 
country use. 

• Heavy duty battery for economical 
operation. 

• Modern design, plastic cabinet with 
gold trim. 

• Dial calibrated for all States. 

• Available in colours of off-white, 
red, black. 

Post N.S.W.. $1.25: Interstate, $1.75. 



DIMENSIONS 
9" x 5" x 3” deep 


P.C. 



A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts includin g transisto rs, 
board and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $8.50. 

Mono Kit $4.50. 

240V Power Supply $4.50. 

State if required for Pick-up or Tape Head. 

NEW NIGH STABILITY CARBON 
RESISTORS I p.c. and 2 p.c. TOLERANCE 

These imported resistors are in i and i watt with values 
from 50ohm. to 1 meg. 1% and 2%. In packets of 50 
mixed values. 

LIST PRICE 20c each. 

OUR PRICE $2.00 per packet of 50. 

Post and packing, 20c extra. 

(Regret special values cannot be supplied.) 



NEW 240V ELECTRIC MOTORS. 

3300 R.P.M. Size 3*” x 
24” x 3*", including 
spindle. 

$2.75 

plus 60c postage 



NEW 25 WAn 
P. A. AMPLIFIERS 


These amplifiers are suitable for installation in clubs, schools, 
restaurants, factories, etc. Wherever the amplification of 
speech or music is required. 

SPECIFICATIONS 

“““ • Output impedance Line output (100. 166, 250, 500 ohms) 

Nominal power 25 watts. • Inputs two microphone and 
Freight pick-up radio with separate controls and mixing facilities. 

. • Tone control. • Frequency response 30 to 18,000 CPS. 

extra • Output impedance Line output (100, 166, 250, 500 ohms) 

or cart be supplied with V.C. output (2, 3, 7, 8, 15 ohms). 
• Dimensions 11 in x 6in x 8in. Weight 25W 231b. Freight 
extra. 


NEW COLUMN SPEAKERS 

Suitable for above Amplifier in walnut finished cab¬ 
inet containing four 8” Rola Speakers Imp. 8 ohms. 
$30. (Freight extra.) 



NEW MINIATURE MOTORS 

Ideal for models, toys, etc. li to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 




Post 20c extra. 


ROTARY SWITCHES 

Single Bank 11 x 1, 4 x 2. 3 x3 
69c. Single Bank 2x1, 35c. 
Two Bank 3x3 $1.20. 
Rocket Switches D.P.D.T, 55c 
Rocket Switches S.P.D.T., 45c 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 

. 

Complete kit of parts including 12V 
V. motor and full instructions. 

$1.90 post 25c 



NEW EXTENSION SPEAKER 

FITTED IN ATTRACTIVE LAMPBASE 

FOR TRANSISTOR SETS 
SUPPLIED WITH LEAD and 
PLUGS TO SUIT MOST SETS 
(Shade not supplied). 

$3.00 

Post and packing 50c. 


Kew Photo-Electric Burglar & 
Door Alarms at less than half price 

DOOR ALARMS BURGLAR ALARMS 




240V AX. operation 240V AX. operation 

$12.00 $16.00 
Post & Packing $1.25 extra. Post & Packing $1.50 extra. 
Buzzer $1.25 extra. Buzzer $1.25 extra. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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The East Mediterranean station at 
Cyprus operates medium-wave relays for 
the Arabic Service, Persian Service and 
World Service. It also relays these and 
other services on short-wave, covering the 
Middle East and parts of Asia, Africa 
and Europe. The Arabic Service is also 
relayed by a medium-wave transmitter in 
Malta. 

The B.B.C. Far Eastern Relay Station 
at Tebrau, Malaysia, relays on short-wave 
the World Service and most of the lan¬ 
guage services for South and South-east 
Asia and the Far East. 

The Atlantic relay station on Ascension 
Island uses four 250KW short-wave trans¬ 
mitters and carries the World Service, 
African Service, French Language Service 
for Africa and the Latin American Ser¬ 
vice. It has improved reception of B.B.C. 
programs in West, Central and South 
Africa, and in South and Central 
America. 

RADIO CANADA SW CLUB 

By far the most successful short wave 
club operated by a radio station is the 
Radio Canada Short Wave Club which 
now has nearly 10,000 members. The club 
program, broadcast on Saturday at 
0845GMT on 59070 and 9630KHz, in- 
eludes information on radio and tele¬ 
communication, replies to listeners’ ques¬ 
tions, and special talks on various subjects 
of interest to the short-wave listener. 

The expansion of the club has been 
such that the monthly bulletin has been 
replaced by a bi-monthly one, but the 
number of pages has been increased from 


five to ten. The bulletin costs the C.B.C. 
about $15,000 to produce each year. 

The decision to publish a bi-monthly 
bulletin was influenced by increased costs 
in handling, printing and mailing. 

Radio Canada Short Wave Club is 
open to all listeners who send regular re¬ 
ports to the Radio Canada offices. Further 
information on the Club is obtainable 
from P.O. Box 6000, Montreal 101, 
Canada. 

NEW TRANSMISSION FROM 
STOCKHOLM 

In response to a request for a trans¬ 
mission directed to New Zealand, and also 
Australia, Radio Sweden, in Stockholm, 
plans to introduce a new transmission in 
November. The new service will be on 
the air 0515 to 0615GMT, and will use 
the bearing of 235 degrees, which is also 
used for the station’s transmissions to 
South America and South-West Europe 
This bearing follows a darkness path for 
most of its length, which is the same as 
the long path used by other broadcasters 
to put an effective signal into the Pacific 
area for early evening listening. 

The service will have 30 minutes in 
Swedish and 30 minutes in English in 
each broadcast. The programs will be 
received a day late here—for example, ths 
program “Sweden Calling DXers” will be 
heard during our Wednesday GMT day, 
but it is the same program broadcast to 
the rest of the world on Tuesday GMT 
day. This is because Radio Stockholm 
does not alter its daily features until the 
first programs sent out after 1230GMT. 


iiiimiiiiiiiiiiiiiiiiHiiiiiiiiiiitiiiimiiiitmiiiiiiiiiiiiiitiimiiimiiiiiiitiiiiiiiiiiiiiiiiiiiiiiimiiHi 

FLASHES FROM EVERYWHERE 


EUROPE 

ROMANIA: Radio Bucharest has been 
heard by Ian Drysdale of Melbourne on 
several frequencies in the service' to 
North America in English at 0430GMT. 
The frequencies announced by the sta¬ 
tion axe 15285, 15250, 11940, 11885, 
11810, 9570 and 9510KHz. A 30-min¬ 
ute transmission includes news, com¬ 
mentary and music and is best received 
on 15285KHz. 

PORTUGAL: Radio Portugal, in its 
English service to North America 
broadcasts at 0200 and again at 
0345GMT. Reception is usually good 
at 0345GMT on 15125KHz, The trans¬ 
mission to Australia and New Zealand 
is on the air at 0730GMT with a re¬ 
peat at 0815, on 17885 and 21495KHz. 
Reception of this service should be best 
during our summer months. 

AFRICA 

UGANDA: According to “Sweden Calling 
DXers,” Radio Uganda has been heard 
on 4976KHz at 2000GMT. A veri¬ 
fication letter from the station engineer, 
Mr Humphreys indicates that they are 
interested in reception reports from dis¬ 
tant countries. These reports should be 
sent to Radio Uganda, Ministry of 
Information, Broadcasting and Tourism, 
P.O. Box 2038, Kampala, Uganda. 

ANGOLA: A new station in Angola is 
reported by Richard Ginbey of Van- 
derbijlpark, South Africa. This is Emis- 
sora Regional de Saurimo, C.P. 166, 
Henrique de Carvalho. The transmitter 
is a hybrid, operating on medium-wave 
1241 KHz at 0830-1130GMT, and on 
short-wave 4860KHz at 1900- 
2200GMT with 5KW. Emissora Official 
de Angola has five minutes news in 
English and French daily at 1800 
1810GMT on 1088, 4820KHz. 

ALGIERS: Radio Algiers, with its French 
Service, has been heard by Bob Padula, 
Melbourne, on the new frequency of 
11715KHz at 0800GMT. This channel 
which replaces 9510KHz, is heard best 
after Berne signs off on the same fre¬ 


quency. On Sundays at 0800 a church 
service has been observed on the fre¬ 
quency. 

EQUATORIAL GUINEA: Radio Santa 
Isabel has been • observed around 
1900GMT by Samson Voron. Coogee, 
N.S.W., on 6250KHz. The station has 
an English program from 1900GMT and 
has a news bulletin at 1930GMT. 

NIGERIA: Radio Nigeria has been heard 
from Enugu on 7305KHz opening with 
their drum beats at 0500GMT. This is 
the former Radio Biafra frequency and 
the statjon was noted with an English 
orogram of popular music and news at 
0530GMT. Our reception was fair, but 
soipe interference was experienced at 
times. 

ASIA 

BRUNEI: Radio Brunei has been heard 
on the new frequency of 7215KHz open¬ 
ing at 1200GMT. Opening is preceded 
by the interval signal, then follows news 
and English announcements. The station 
then carries popular music and news is 
again presented at 1315GMT. 

CEYLON: Radio Ceylon in Colombo, 
using 17830KHz, still provides good 
reception with the English program at 
1100GMT. The broadcast at 1130GMT 
is carried in languages of nearby coun¬ 
tries: Singalese on Sunday; Tamil, Tues¬ 
day; Urdu, Thursday; Malay, Friday; 
and Hindi, Saturday. At 1145GMT the 
program reverts to English with the 
close down at 1200GMT. 

IRAN: Radio Teheran continues to be 
heard using off-band frequencies. At 
present it is received with English news 
at 2000GMT, on 12176KHz. 

IRAQ: Radio Bagdad has made a fre¬ 
quency change for its service to Europe 
It is now heard on 9610KHz instead of 
6095KHz, while the same program con¬ 
tinues on 6030KHz. Broadcasts are in 
English from 1930-2020, German 2020- 
2120 and French 2120-2200GMT. 

THE AMERICAS 

PERU: Several Peruvian stations have 
been observed during our afternoon 


listening using different schedules during 
the week. Radio Cuzco, OAX7A. on 
6250KHz, now closes at 0400GMT on 
weekdays, but 0515GMT on Sundays. 
AOX5U on 6205KHz now closes at 
0500GMT on weekdays and 0555GMT 
on Sundays. Another Cuzco station, 
OAX7C, on 6l75KHz, has been noted 
to sign-off at 0500GMT, but the signals 
are mixed with a Braz lian station, on 
the frequency and later suffers inter¬ 
ference from Paris, which signs-on at 
0500GMT. Station OAX5V, using 
4885KHz, closes at 0500GMT. Before 
sign off, it relays the recorded sound of 
Radio Victoria in Lima, which uses the 
familiar V Morse sign as its interval 
signals. It seems OAX5V is part of the 
same network of stations. Local 
announcements follow, and then the 
Peruvian National Anthem. 

BOLIVIA: Radio Fides, CP72, has been 
reported opening at 105 8GMT with 
good signals, by Bryan Clark of Well¬ 
ington, N.Z. The station has moved 
from 4850 to 4845KHz. Verification 
from the station comes in the form of a 
letter. They transmit educational pro¬ 
grams as well as some transcribed pro- 
frams from Deutsche Welle in Cologne. 


BROADCAST BAND NEWS 

INTERNATIONAL WATERS: A new 
medium-wave station operating off the 
coast of Holland is known as Capital 
Radio, reports “Sweden Calling DXers.” 
The station is using 1115KHz, and has 
the mailing address of Capitol Radio. 
P.O. Box 270, Bussum, Holland. An¬ 
nouncements are in English and Dutch, 
and reports will be verified if two 
IRCs are sent to the station. The station 
is reported to use part of Handel’s “Water 
Music” as its theme. 

AUSTRALIA: During March and April 
several New Zealand listeners reported 
reception of an A.B.C. Qld. Regional 
Network program on 1470KHz with sign- 
off at 1400GMT. The Director, Posts and 
Telegraphs, advises no field tests were 
conducted on 1470KHz in April, so the 
location of the station remains unknown. 

LIBYA: From a report in “Sweden 

Calling DXers” we learn that the power 
of a new station in Libya on 1250KHz 
is 1500KW. The station does not carry 
the same program as the one on 1124KHz. 
The station on 1250KHz is located at 
Tripoli, while the one on 1124KHz broad¬ 
casts from El Beida. Both stations broad¬ 
cast in Arabic from 0430 to 2300GMT. 

TRUCIAL STATES: Radio Abu Dhabi 
has verified Allen Evans of Glen Iris, Vic. 
who heard their transmissions on 809KHz 
with programs in Arabic around 
1940GMT. According to the verification 
letter this was the first report received 
from Australia. The letter came by airmail 
from the Chief Engineer, Mr C. I. Ken¬ 
nedy. Radio Abu Dhabi uses the power 
of 50KW, and has the mailing address 
of P.O. Box 17, Abu Dhabi. 

EASTERN CAROLINE ISLANDS: 
Radio WSZA has been heard by Allen 
Evans of Glen Iris, Vic., opening at 2000- 
GMT and closing at 1400GMT, on 1880 
KHz. The station is located at Yap Island 
It has the power of 1KW and uses the 
Colonel Bogey March for both sign-on and 
sign-off. Announcements at closing are in 
English and a local language. The station 
verified with a card signed by the Station 
Manager, Mr Tony Yug. S 


AUSTRALIAN RADIO DX CLUB 

Covering the re.eption and verification of 
overseas and distant (DX) broadcasting 
stations. Monthlv bulletin: "The Australian 
DX News ’’ 

For full details write to: 

Secretary, 

ARDXC, P.O. BOX 227, 

Box Hill, Victoria 3128 
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136 VICTORIA ROAD MARRICKVILLE - 51-3845 



CT. 330 20K. OPV 

DC. Volts 6, 6, 30, 120, 600, 
1200, 3,000, 6,000 A.C. Volts 6, 
30, 120, 600, 1,200. D.C. Current 
.06-6, 60, 600mA. Resistance, 6K, 
600K, 6meg., 60meg., D.B. minus 
200 to plus 62, 5 Ranges. Specially 
suitable for transistor use. 

$16.45 

C.T.500 20K OPV 

D.C. Volts, 2.5, 10, 50, 150, 500, 
1,000 A.C. Volts, 10, 50, 250, 
500, 1,000. D.C. Current, .05, 
5.50, 500mA. Resistance, 12K, 

120K, 1.2meg., 12meg. D.B. minus 
20 to plus 62. 

$13.25 

200H 20K. OPV 

D.C. Volts 5, 25, 50, 250, 500, 
2,500 A.C. Volts, 10, 50, 100, 

500, 1,000. D.C. Current, 50uA, 
2.5 250mA. Resistance, 6K, 600K, 
Capacitance, 2 D.B. Ranges. 

$10.95 POST 50c 


PX 34 1000 OPV 


D.C. Volts, 0, 10, 50, 250, 500, 

1 , 000 . 

A.C. Volts, 0, 10, 50, 250, 500, 

1 , 000 . 

M.A. 1-100-500 RESISTANCE. 
$6.50 
Post. 50c. 


BLANK 

ALUMINIUM 

CHASSIS 


6in 

X 

4in 

X 

2in .. 

. $1.80 

8in 

X 

5in 

X 

2in .. 

. $2.25 

9in 

X 

6in 

X 

2in .. . 

. $3.40 

lOin 

X 

5in 

X 

2in .. 

$2.75 

13in 

X 

7in 

X 

2in .. 

. $3.65 


Pack and Post. 0c. 


NEW POWER 
TRANSFORMERS 


240VAC, 50cps. Primary 
standard fil. windings. 

385VCT 80MA.$3.75 

325VCT 80MA .$3.75 

385VCT 60MA. $3.00 

385VCT 50MA. $3.00 

325VCT 40MA . $3.00 

240/240 60MA . . . . $5.50 

125MA filter choke . . $2.00 

100MA filter choke .. .. $2.00 

50MA filter choke .. .. $1.25 

Add Pack and Post. 


NEW SPEAKER 
TRANSFORMERS 
3 WATTS 


10K 

.15 

ohms 

10K 


ohms 

10K 

.3.7 

ohms 

15K 

.3.7 

ohms 

5K 

.15 

ohms 

5K 

.8 

ohms 

5K 

.3.7 

ohms 

7K 

.3.7 

ohms 

8K 

.15 

ohms 


$1.50 EACH 



Post. 35c. 



PLAYMASTER 106 



HI FI STEREO AMPLIFIER 

10 watts R.M.S. per channel. 
Freq. Response 30-20,000 cps. 
Inputs—crystal or ceramic cart¬ 
ridge. Tape. Separate bass, treble, 
balance. High gain broadcast band 
tuner. Slide rule dial. Excellent 
reception in country areas. 

WIRED AND TESTED $$94.75 


Rotating Distress 
Emergency Beam 



Red—Visibility Vi mile. 

12V D.C. operation. Waterproof. 
Complete with heavy duty suction 
Cap. Size 3Viin dia. x 5V6in. 

$5.75. 

Pack and Post. 25c. 


Metal Speaker Boxes 

6in and 8in sloping front. Suit 
wall Or desk. $4.00. 

Pack and Post. 50c. 


EA-240 

COMMUNICATIONS 

RECEIVER 

As per the specifications published 
Jan., Feb., March, 1970, issues of 
E.A. 



$199.00 

Wired and tested. 
Ready for operation. 

$230.00 


G.D.O. UNITS 

Post: N.S.W. 50c. Estate 75c. 
T.E. 15 Transistorised, 7 Band. 
360 Kc to 270 Megs. 

$39.75 


TV BOOSTER 

240 V.A.C. Especially designed for 
fringe area reception. Also up to 3 
TV sets can be operated off com¬ 
mon aerial for improved signal 
strength. 

$15.95 

Post Free 


MODEL TE-65 
V.T.V.M. 

D.C. V 0-1.5-5-15-50-150-500- 
1,500 V. Rms. A.C.V.0-1.5, 5.5-15- 
50-150-500-1,500 V. Rms. 0-1.4-4- 
14-400-1,400-1,400-4,000 V. P.P. 
Resistance: RX10, 100.1K, .10K, 

.100K, 1M, 10M, Decibel—lOOdB 
minus-plus 65db. 

240 V.A.C. 

$43.75 

TECH. P.V.58, $40.50, 
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No. 19 Transceivers 

2 to 8 megs 15 valves 

New condition. 

$19.95 

ALSO BRAND NEW 

$27.00 

C 

SOLID STATE 

HIGH PERFORMANCE 
SHORT WAVE RECEIVER 

AS FEATURED AUG. 1970 E.A. 

Complete kit of parts .. $99.50 
Constructed ready for operation, 
complete with speaker 

$119.50 

SCR 522 

Transceiver, 4-channel, crystal lock¬ 
ed. 100-150 mcs. .. $29.75 

Separate 522 Transmitter. Com¬ 
plete with all valves. Modulation 

Transformer, etc.$15.00 

Separate 522 Receiver. Complete 
with all valves and components. 
Suitable for Reception of Aircraft 
Tower Frequency.$14.00 

jjgj 

TR-1935 

TRANSCEIVER 

V.H.F. 10 channels Crystal locked. 
Freq. 100—155 MCS. Inbuilt 28 

V DC Supply. AM. 10 watts 

power output. 

$35.00 

1 i i 

BENDIX B.C. 221 

Frequency Meter, 125 KC—20 
MCS. Complete Calibration book 
—100 KC crystal. 240 V AC 
supply. 

BRAND NEW.$75. 

USED GOOD ORDER $49.50 

AN/APX-6 

TRANSPONDER 

TXRX 

900-1200mcs. 

Complete with cavity tuning, 
resonator, digital counters, 

2C42-2C46 lighthouse tubes. 28V 
D.C. blower motor. 

$17.50 

CAPACITOR 
DISCHARGE 
IGNITION SYSTEM 

Kit of parts as per E.A. Aug. 1970 

$27.95 

HI-FIDELITY TWIN 
CONE SPEAKERS 

Aust. made. 8 to 16 ohms. 

6in .. $9.00 

8in .. $7.50 

8in . . $9.50 
lOin . . $10.75 

12in . . $12.75 

Postage: 

Interstate 80c. 

N.S.W., 50c. 

Reverberation Units 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

$5.75 

Post Free. 

TV COMPONENTS 

TV COMPONENTS. NEW 

Frame O/P Trans. 

110-90-70.$2.50 ea. 

Line O/P Trans. 

Pope 90 .. $4.50 ea. 

Rola 70 Yoke.$5.50 ea 

Post. 50c. 

AWA-8C Receiver 

240 V AC—110 V AC—12 V DC 
operation. 

Freq. 1.85—26 MCS in 4 bands. 
Plug-in coil boxes—in-built speaker, 

455 KC Crystal Filter—A VC— 
BFO. 

2 RF Stages. Valve line up. 

4—6U7G, 1—6J8G, 2—6J5GT. 

1—6G8G, 1—6V6GT. 2—6X5GT. 

Size, 31 in x 18in x 15in. 

$95.00 

SOLENOIDS—RELAY 

12V DC Coil resistance 120 
Ohms. 4-pole change over contacts, 
10 amps. 

$1.75 

Pack and post. 25c. 

Receiver-Indicator 

UNIT 

Type R-65/APN-9, 3BPI C.R.O. 
tube with Mu-Metal Shield and 
Socket. 33 valves. 2 x 2—5Y3 — 

6Y6 — VR105 — 6SA7 — 6N7 
— 2 x 2 SJ7, 3 x 6 SL7, 3 x 6SK7, 

7 x 6H6, 13 x 6SN7. 

Inbuilt super-het. Receiver design¬ 
ed for reception of pulsed wave¬ 
form. 

4 channels, 1750KC—2020KC 1 

$19.75 

12V 2 AMP. 
TRANSFORMER 

240 VAC 50CPS prim. 

$3.00 

Pack and Post. 50c. 

NEW GRAMMO 
MOTORS 

240V. A.C. 

3 Speeds, $2.75. 

Post: 40c. 

DYNAMIC LO-IMP 
STEREO PADDED 
HEADPHONES 

With cord and stereo plug. ! 

$3.50 i 

Pack and Post., 50c. ! 

WANTED § 

■ JJ 

Z Communications Receivers 2 

Z Test equipment. P.A. Gear. * 

; Large or small surplus stock. « 

2 Best prices. Call, write or 5 

r. phone any time. 5 









































































GUITAR 

AMPLIFIERS 

14-watt, 4 Inputs. Base and Treble 
Boost. 2 Twin-cone Speakers, $63 
17-Watt 4-Channel. Base and 
Treble Boost. Two Twin-cone 
Speakers $76.25 

35 WATT 

4-Channel, Bass and Treble Boost 
4 Twin-cone Speakers, $109.05 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $10.50 extra on above 
models. 



MUSICOLOR 

Sound control of coloured lights 
As described E.A. Oct. 69. 


Wired and Tested.$60.00 

6 Channel unit .. $99.75 



MULLARD 

MAGNAYOX 


Designed bookshelf enclosure with 
6WR twin cone and 3TC tweeter 
$24.75 ea 

Super bookshelf enclosure with 


2 x 6 WR.$36.75 ea. 

Hi-Fi enclosures with magnavox 
8WR or Rola C8MX .. 8 watts 

RMS.$36.75 ea. 

With 2 x 8WR or 2 x 8CMX 

15 watts .$45.00 ea. 

With 12WR—10 Watts 
$45.00 ea. 


8 or 15 ohm^ available. 

All cabinets are constructed of 
Pineboard and Veneered with 
Oiled Teak Formica and are com¬ 
plete with crossover network — 
TNveeter — Innerboard packing 


PLAYMASTER 127 
STEREO CONTROL 
UNIT 


For tape replay, Magnetic, disc, 
and crystal cartridge input. Radio 
fully described Nov. 69 issue E.A 


r r 

KIT SET /49.50 


Wired and Tested $59.50. 

Pack and Post 75c. 


PIGGY BACK 
GUITAR AMPLIFIER 


30 Watt . . $79.75 

45 Watt.$89.75 

60 Watt . . ... $119.75 

4 inputs, Bass and Treble Boost 
Vibrato it required, $10.50 extra. 


PIGGY BACK 
GUITAR AMPLIFIER 

Complete with Speakers and Cab 

30 Watt Lead.$138.75 

30 Watt Bass . . $146.75 

45 Watt Lead . . . . $158.75 

45 Watt Bass.$166.75 

50 Watt Lead.$218.00 

60 Watt Bass 234.00 

Vibrato if required extra $10.50 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

E.A. July and August Issue 
Kitset, including Cabinet. 

$98.00 

Wired and Tested. 

$114. oo 

Speaker Enclosures to suit 
4 M.S P. Speakers. 

$104.00 

2 Pioneer 15in Speakers. 

$94.00 

2 Rola 50 watt Speakers. 

$128.00 


GUITAR AMPLIFIER 
150 WATT 
SOLID STATE 

Solid state. Multi-purpose wide 
range frequency response. 2 Chan¬ 
els, 4 inputs separate Bass and 
Treble Controls, also separate vol¬ 
ume controls. Can be operated 
Mono or Stereo. Black Vynex cov¬ 
ered Carry Cabinet. .. . $190.00 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered, 8 watts RMS 
per channel inputs for magnetic 
ceramic, and crystal cartridge, also 
recorder and radio tuner. Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Size lOViin x 6 Viin 
x 3Viin. Attractive oiled teak 
cabinet. 

$54.00 


STEREO RECORD 
CHANGER 

Current models, 4 speeds, auto 

matic or manual operation. 

Standard model.$28.50 

Ceramic cartridge, Sapphire Stylus 
Standard model with 12in turn¬ 
table $34.00 

Deluxe model with 12in turntable. 
Cueing device. Ceramic cartridge 

Diamond Stylus.$40.00 

Deluxe model as above with — 
adjustable counter balance, 2 
spindles, calibrated . stylus pressure 

control added.$46 50 

Deluxe model as above with 12in 
Dlecast Heavyweight Turntable, 4- 
pole Shielded motor. Suitable for 
Magnetic cartridge .. $56.50 


The latter two record-changers can 
be supplied with magnetic cartridge 
and diamond stylus at $10 extra. 
RECORD-CHANGERS, 4-speed 
stereo record player, $12.95. 
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STEREO AMPLIFIER 

64 Watts per channel 


Kit set. $95 00 

Wired and Tested .. $109.00 


PLATFORMS 

Teak Platforms, suit above 
changers, $9.00. Fully moulded 
tinted perspex covers, suit plat¬ 
forms 17V4in x lJViin x 4in 

$9.00. 

Pack and Post. 50c. 


WIDE BAND OSCILLOSCOPES 


VERTICLE AXIS 

Deflection sensitivity (at 1 kc) 
0.1 V p-p/cm. 

Frequency Characteristics, 1.5 cps 
—1.5 MC. 

Input Impedance, 2 M ohms 25pF. 
Calibration Voltage IV p-p/cm. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9V p.p /cm 
Frequency Characteristics 1.5 cps 
—800 KC. 

Input Impedance 2 M ohms 20 pF. 
Sweet Oscillator (5 Range) 10 cps 
—300 KC. 

Synchronisation Devices Internal 
(Positive and Negative, External). 

Power 240v AC 50/60 cps. 
Cathode Ray Tube 3KFIF. 

3-inch $102.75 




o ■» 

1 : 

Jlii *1 




: 


5 Meg Bandwidth Push-Pull verti¬ 
cal and Horizontal Amplifiers, 8 
positions, high sensitivity, vertical 
Amplifier Frequency Compensated 
on all positions. Calibrated .02 to 
600 volts. Hard time base, 20 
cycles to 75K. Latest American 
R.C A. circuitry. Complete with 
probe. 

5-inch $118.75 



AUTOMATIC 
RHYTHM BOX 

12 RHYTHMS 
12 RHYTHMS, 

9 PERCUSSIVE 
INSTRUMENTS . 
240v A.C. OPERATION. 

$145.00 


RHYTHMATIC 
ELECTRONIC 
RHYTHM UNIT 

Solid-state, battery operated. Excel¬ 
lent accompaniment for guitarists. 
6 rhythms, variable tempo control, 
volume control. Can be powered 
from external supply. 

$67.00 

Post., 50c. 

PIANO BASS 

fully transistorised 

240 V.A.C. Operation. Suitable to 
operate with instrument amplifier. 
Portable In black vinex carry 

case. 

19in x 14in x 6in. 
Keyboard. C1-C3. 2 Octaves. 
Models, Mellow — Bright — Sus¬ 
tain — Percussion. 

Slow and fast decay. 

Fine tuning adjustment control 
which matches piano bass to other 
instruments. 

$74.50 


ORGAN KEYBOARDS 

49-Note. Complete with 
Switching System. 

$72.00 

13-note, Pedal Claviers. 
Complete with Switches. 

$39.95 



AUDIO GENERATOR 

De Luxe Model TE—220. 

Freq. range, Sine 20 cps—200KC. 
SO. 20 cps—25KC. Output Voltage 
Sine 7V. SQ. TV P.-P. Output 
Impedance 1000 ohms Acc. 5 per 
cent. 4-range attenuation. 

1/1. 1/10, 1/100, 1/IK. Printed 
circuit. 240V A.C. 

$42.95 



LEADER SIGNAL 
GENERATOR LSG II 


240 V AC operated. 6-band 120 
crystal. 

KC to 390 Megs. Provision for 
Post N.S.W., 75c; Interstate $1.25. 

$39.50 


B.S.R. 4 TRACK 

STEREO TAPE DECK. 

3 speeds, 7in spools- 3-digit counter 
Fast forward—fast rewind. 

$48.50. 

Fitted with third head for 
monitoring. $55.50. 

PM119 STEREO TAPE ADAPTER 
with bias osc. and erase circuitry. 
240V AC operation. 

$90.00 


SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC—500 Msc 
7 Bands. Accuracy 2 per cent 
Output 8V. Provision for Xtal. 
Suitable for self-calibration Marker 
generator. Printed circuit. 240 
V.A.C. 

$31.50 



15" PIONEER 


15in Pioneer Low Frequency 
Speaker. Imp. 8 ohms. 

Power, 30 Watts. R.M.S. Designed 
especially for use with Bass Guitar 
or Electric Organ. Also ideal 
for Stereo Woofer Speaker. , 

$30.00 1 


T.E. 46 
RESISTANCE 
CAPACITANCE 

Bridge and Analyser. 
Capacity 20pf to 2000mfd 
Resistance 2 ohms to 200 megs. 
Also tests power factor, leakage, 
impedance, transformer ratio, in¬ 
sulation resistance to 200 megs, 
at 600V. 

Indications by eye and meter. 

$53.75 


VOLT A.C. 

VARIABLE TRANSFORMER. 

0-260V, 10 amp.$49.50 

0-260V, 5 amp.$37.50 

0-260V, 2Vi amp .. $25.50 
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AMPIIMCATION 


PHONE 51-3845 
51-7008 



37 VICTORIA AVENUE, MIDDLE COVE 
WEEKENDS A AFTER HOURS 40-5391 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 


KAISE 


MODEL SK-100 


VOLT-OHM-MI LLl AMMETER 

HIGH SENSmVTTY 

100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 
SPECIFICATIONS: 

• DC Volts: 0.6, 3, 12, 60, 300, 600, 1200V. 

• AC Volts: 6, 30, 120, 300, 1200V. 

• DC Current: 12uA, 300uA, 6mA, 60mA, 
600mA, 12 A. 

• AC Current: 12A. 

• Resistance: 20K ohms, 200K ohms, 2M 
ohms, 20M ohms. 

• Decibels: Minus 20 to plus 17, 31, 43, 51, 
63. 

• Accuracy: DC plus minus 3%, AC plus 
minus 4% (of full scale). 

Overload Protected by Dual Silicondiodes. 

Double-jewelled plus minus 2% Meter. 

Plus minus 1% Temperature-stabilised Film Resistors. 

Polarity Changeover Switch. 

Scale with Mirror. 

Price $34.75. Post 75c. Interstate $1.00. 



MODEL SK-7 
4K Ohms per Volt D.C. 

2K Ohms per Volt AX. 

SPECIFICATIONS: 

D.C. Volts: 10, 50, 250, 1000. 
A.C. Volts: 10, 50, 250, 500, 1000. 
D.C. Current: 250uA, 10mA, 

250mA. 

Resistance: 20K (xlO) 2 meg 

(X1000). 

Decibels: 2db cps^plus 62db. 

Post 50c, Interstate 75c. 


MODEL SK-70 

30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT AX. 

D.C. Volts: 0.5, 2.5, 10, 50, 250, 
500, 1000. 

A.C. Volts: 10, 50, 250, 500, 1000. 
D.C. Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 7K, 70K. 700K, 

7 meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION 
$19.95. 

Post 50c, Interstate 75c. 


MODEL SK-140 
20K OHMS PER VOLT D.C. 
10K OHMS PER VOLT AX. 
SPECIFICATIONS: 

D.C. Volts: 2.5, 10, 50, 250, 1000. 
A.C. Volts: 10, 50, 250, 500, 1000. 
D.C. Current: 50uA, 25mA. 

250mA. 

Resistance: 40K, 4 Meg. 

Decibels: Minus 20 db cps plus 
62db. 

$1L95 

Post 50c, Interstate 75c. 


MODEL SK-60 
50K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volta: 0.25, 2.5, 10, 50, 250. 
500, 1000. 

A.C. Volts: 10, 50, 250. 500, 1000. 
D.C. Current: 25uA, 5mA, 50m, 
500mA. 

Resistance: 10K, 100K, 1 Meg. 

10 Meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$22.75. 

Post 50c, Interstate 75c. 


MODEL SK-55 
30K OHMS PER VOLT DX. 
14K OHMS PER VOLT AX. 

SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 
1200. 

A.C. Volts: 12, 60, 300, 1200. 
D.C. Current: 60uA, 12mA, 

300mA. 

Resistance: 10K Ohms, 1 M ohm, 
10 M ohms. 

Decibls: Minus 10 cps plus 

23 db. 


OVERLOAD PROTECTION. 
$15.75. 

Post 50c, Interstate 75c. 


MODEL SK-20 
20K OHMS PER VOLT D.C. 
10K OHMS PER VOLT AC. 
SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10, 50. 

250, 1000. 

A.C. Volts: 10, 50, 250, 1000. 
D.C. Current: 50aU, 25mA. 

250mA. 

Resistance: 7K, 700K, 7 Meg. 
Decibels: Minus 10 cps plus 22 
(at A.C./10V) Dlus 20 cps plus 
36 (at A.C./50V). Upper freq. 
limit 7 Kc. 

OVERLOAD PROTECTION. 
$13.50. 


MODEL SK-80 
20K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.5, 2.5, 10, 50, 250, 
500, 1000V. 

AC. Volts: 10, 50, 250, 500, 

1000V. 

D.C. Current: 50aU, 5mA, 50mA, 
500mA 

Resistance: 5K, 50K, 500K, 5 Meg. 
Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$16.45. 

Post 50c, Interstate 75c. 


MODEL SK-44 
30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 
600, 1200, 3000. 

A.C. Volts: 6, 30, 120, 300, 1200. 
D.C. Current: 30uA, 6mA, 60mA 
600mA 

Resistance: 10K ohms, 1 M ohms, 
10 m ohms, 100 M. 

Decibels 20 cps plus 17, 31, 43, 
57, 63. 

OVERLOAD PROTECTION. 
SPECIFICATIONS: 

Post 50c, Interstate 75c. 
$19.25 


PANEL METERS 



Clear Plastic Flush Mounting 
l%ins, 2ins, 3ins, 4ins. 

Full range available. 

From 50uA—10A DC, 15 VDC. 
500 VDC, 300 VAC, VU and 5. 
Also 

Edge Mtrs, 

VU — Stero Balance. 

Send for price list, S.A.E. 


DYNAMIC 

MICROPHONES 


Model DM-304, 50K.-600 . $14.95 
DX-129 .. $12-75 

Hi Imp Dynamic DM 401 $8.75 

Hi Imp Dynamic DM 203 $8.75 
Hi Imp Dynamic DMS-3 $5.50 
Crystal Pencil BM-3 .. $7.50 

Crystal Lapel . $1.75 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 
240V-AC 



MINIATURE P.A AMPLIFIER 
15 WATTS OUTPUT 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL-84 output .. $42.50 

30 Watt. As above, EL-34 

P.P.$57.-50 

40 Watt. As above, EL-34 

P.P.$85.50 

60 Watt As above, 6D06 

P.P.$105.50 

Public Address Range. 

All models available with either 
multi-tapped 600 ohm line or 15 
ohm Voice Coil. 

Solid State 240V AC. 

20 Watt .$49.50 

50 Watt .$69.50 

50 Watt 240 A.C. plus 

12v. D.C.$89.00 

All have input for 2 microphones 
or 2 Magnetic or Crystal P.U. 
With Mixing. 



P.A. SPEAKERS 


8 WAIT. 

8in Units in Waterproof 
Projection Homs. 

15 Ohm Voice Coils. 


$15.25 


Line Output Transformers to suit. 

$1.75 extra. 


MICROPHONE 

STANDS 

Floor Model. 6ft adjustable with 
heavyweight cast-iron base. 

1.75 


8 ' 


$1 

TABLE MODEL 

.50 


$3. 


Flexible Goose Necks. 

9in .. $2.75 18in . .. $4.35 
12in . .. $3.50 24in . .. $5.00 


Low Loss Microphone Cable PVC 
covered. 

Single Core .. . . 15c per yd 
Twin Core .. .. 20c per yd 

Twin Speaker Flex $4.00, 100yds 



8 TRANSISTOR 
CAR RADIOS 

R.F. Stage for long range recep¬ 
tion. 6 or 12 volt operation. On 
ordering please state polarity re¬ 
quirements complete with lock- 
down aerial and lead. 
Speaker Selection. 5”, 6”, 8”, 

7” x 5” or 6” x 9”. 

De Luxe Push Button Model. 
$55.75. 

Car Aerials complete with lead. 
Top cowl mounting, 3”, 6”, $2.75 
Lock Down, 3”, 6” .. .. $4.75 


TAPE CASSETTES 

TENSELISED MYLAR 

C 60.$1.25 

C 90.$2.00 

Cl 20.$2.75 

Head Cleaners.$1.75 


MECCA-SOUND 

MATE 

SOLID STATE 
CASSETTE 
TAPE RECORDER 

2 track, mono. 8 transistors. 
Battery operated. Auxiliary input 
for recording records, TV, radio. 
Complete with microphone with 
remote control switch and table 
stand. Provision for external IVzW 
DC supply. Battery record level 
indicator. 

$54.00 

Pack and post 75c. 


NEW RECORDING 
TAPE 

7in Mylar L.P. 1800ft .. $3.75 

7in Mylar D.P. 2400ft .. $5.00 

7in Mylar T.P 3600ft .. $6.00 

7in P.V.C. 1200ft .. .. $2^0 

Postage: N.S.W. 15c, 

Interstate 25c. 


HI-FI STEREO 
HEAD PHONES 



20—12000 cps .$6.75 

20—18000 cps.$9.00 

Pack and Post 35c. 

NEW SPEAKER 
SPECIALS 

8-16 OHMS 

51/4 ins.$3.35 

6ins .$4.15 

8ins .. $4.85 

4ins x 2ins .$3.45 

5ins x 3ins.$3.45 

6ins x 4ins.$4.25 

7ins x 5ins $4.85 

9ins x 6ins.$6.25 

3in Pillow Phone 8 ohm $2.45 

Pack and Post 35c. 
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ANSWERS TO 
CORRESPONDENTS 


REVERB. FOR CENTRE CHANNEL. I 
am interested in adding reverberation to 
the centre channel of my stereo system, 
which has at present a preamp, main amp 
and single 15in speaker. Have you ever 
published articles on reverberation for 
record systems? If not, do you envisage 
such an article in the near future? Could 
the guitar system described in the October, 
1967 issue be adapted for such a purpose? 
Is the general idea practical? I should like 
to mention that I built a Playmaster tuner 
some time ago and was amazed when it 
worked with the first switch-on. I mention 
this because my previous experience was 
practically non-existent and I found the 
instruction and diagrams very easy to 
follow. The reception has been so good 
that I have not yet bothered to fiddle with 
any of the coil adjustments. (H.W., Glen- 
huntly, Victoria.) 

9 We have never published a rever¬ 
beration circuit specifically for audio am¬ 
plifiers, but we can see no reason why the 
unit described in the October, 1967 issue 
could not be adapted for the purpose, pro¬ 
vided the interconnection is correctly car¬ 
ried out. Whether it would contribute any¬ 
thing to the enjoyment is quite another 
matter. Reverb, on home stereo systems 
died a very quick death on the local mar¬ 
ket. We are pleased to hear of your suc¬ 
cess with the Playmaster tuner. 


TRANSISTOR TESTER: In your article 
on the Transistor Tester in the August, 
1968, issue, page 41, it says that after 
building the tester there are only two cali¬ 
brations to make, and they are Eta and 
Rbb. I fully understand the Rbb test, but 
Eta has got me stumped. Could you please 
explain this test, the range on the meter, 
and its function. (A.B., Smithfield Plains, 
S.A.) 

9 Eta is a Greek letter, and is shown as 
such in the table at the top of page 41 in 
the August, 1968, issues. There, in the 
second fine of the section relating to UJTs, 
it is explained as “internal interbase divi¬ 
der ratio.” We point out that right at the 
beginning of the August article, it is stated 
that the basic circuits were discussed 
in the previous month’s issue. The dis¬ 
cussion on UJTs. whicn includes the 
information on Eta, is on page 61 of the 
July, 1968, issue. 


LAYOUT OF ARTICLES: My com¬ 
pliments on your magazine would only be 
a repetition of those other correspondents 
who laud it, so I shall refrain from saying 
anything else on the subject I do have a 
brickbat to throw at your layout, which 
often puts the end of one article on the 
rear face of the page which begins the 
next. I like to file constructional articles 
under separate headings but this is impos¬ 
sible when the articles are arranged in the 
way that I have mentioned. (T.B., Rabaul, 
T.P.N.G) 

• We can see your point and we would 
be happy to co-operate if we were free to 
concentrate on this as a major problem. In 
fact, the way that articles fall is deter¬ 
mined by a wide variety of factors. These 
vary from issue to issue and relate to such 
things as the length that an article hap¬ 
pens to occupy, the number and nature of 


the advertisements, the total aspect avail¬ 
able and so on. In other words- die final 
layout tends to be something in the nature 
of a guided accident. In these circum¬ 
stances. it isn’t very practical to promise 
to meet your particular requirement. Situ¬ 
ations would almost certainly arise which 
would force us to break any such promise. 


SIX METRE CONVERTER. I was 
pleased to see the article on a two metre 
converter in the April issue, but dis¬ 
appointed to find that it did not include 
coil data for use on the six metre band. If 
it is possible to use the converter on six 
metres, will you publish details for the 
coils. If not, will you consider describing a 
similar converter for six metres, as this 
band is wide open to Japan in the eve¬ 
nings for about two hours. (E.R., Ayr, 
QkL) 

9 While it may be theoretically possible to 
adapt the two-metre converter for six 
metre operation, simply by the substitution 
of suitable coils and crystal, this is not 
necessarily the most effective way of ach¬ 
ieving the desired results. Instead, it is our 
intention to develop a comparable circuit 
for a separate six-metre converter as soon 
as we can make the staff effort available. 


POSSIBLE PROJECTS? I am 14 years’ 
old and enjoy reading your magazine. I 
find it very interesting and educational. I 
was wondering if you have ever thought of 
publishing the following projects: a 
photoelectric burglar alarm; an electronic 
timer (to hundredths of a second); an 
infra-red sensor (for detecting fires over 
fairly large distances); a simple one-valve 
transmitter; a noise blanker to cut out 


interference in radios. Also, can you, or 
have you published details of how to align 
radio or television sets. Another good idea 
would be to have a page or two for an 
“electronic quiz,” with the answers in the 
back of the book. This quiz could be on 
electronics in general, or semiconductors, 
radio, etc. (E.K., Bentlelgh, Vic.) 

9 Many of the projects you mention have 
already been described. A photoelectric 
burglar alarm could be adapted from our 
Light Beam Relay, which was described in 
September 1962. (File No. 2/LR/3). A 
similar article, An Invisible Light Beam 
Relay (File 2/LR/4) could probably 
be used or adapted to be used as a sensor 
for detecting infra-red radiation. We have 
described a number of ways to help cut 
down noise from interference. The article 
published in January, 1968 entitled “Beat¬ 
ing the Noise Problem” (File No. 2/AE/ 
21) discusses many of these ideas. There 
is, however, no magic cure-all as far as 
noise is concerned. “A Simple One Valve 
Transmitter” fails to tell us exactly what 
the transmitter is to be used for: i.e., 
phone, CW, model control, etc. Also 
severe limitations are placed on just how 
simple this type of equipment can be. It 
must satisfy the P.M.G. requirement that 
it radiates only the intended frequency, 
does not interfere with other equipment, 
etc., all reasons which make such a design 
very impractical. 

While we have not described a timer 
down to the period required, one of our 
timers already described could provide the 
basis for further experiment. Our last 
timer was described in January, 1970. (File 
No. 2/PT/5). The subject of aligning radio 
receivers was covered in chapter 14 of 
“Basic Electronics” (available from this 


'"ELECTRONICS Australia" Information Service . 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 

PROJECT REPRINTS: For a 20c fee, we will supply data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for project data will be answered more speedily if the 
projects, are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 

available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 

but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to six months old the cost is the 
face value, plus 5c surcharge. From seven to 12 months. 10c surcharge; over 12 months, 20c surcharge. 
Package and postage is 10c extra per issue. Please indicate whether a PROJECT REPRINT may be 
substituted if the complete issue is not available. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by interview or telephone. 

COMMERCIAL EQUIPMENT: "ELECTRONICS Australia” does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor. “ELECTRONICS Australia,” Box 2728 G.P.O.. Sydney, N.S.W. 2001: 5/69 
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PRE-PHK 


electronics 


— ®z 


Mailing Address 
P.O. Box 131, 

KINGSGROVE, N.S.W. 2208. 

Sales Centre: 

103 Regent St„ 

REDFERN, N.S.W. 2106. 

Our New Showroom: 

429 Pitt St, 

SYDNEY. 

Telephone: 69 5922. 


Special announcement for all PRE-PAK Electronics Club Members!! 

A full range 
of components 
and equipment 
now available 

at 

429 PITT ST., 
SYDNEY. 


To obtain our latest Catalogue which includes membership of the Pre-Pak Electronics Privilege Buyers’ Club, 
send $1.00 with your name and address to our mailing address. 


We are pleased to announce the opening of a NEW SOUND LOUNGE in our Pitt 
Street Showroom. 

We are now able to demonstrate a selection of QUALITY STEREOPHONIC 
EQUIPMENT in comfortable surroundings which are as near as possible to listening 
conditions in an AVERAGE LOUNGE ROOM. 

Any member may apply to us for a free STEREOPHONIC SOUND DEMONSTRA¬ 
TION which will be arranged for any time convenient to him. 



G.T.S. CAPACITOR 
DISCHARGE IGNITION 
6 Months’ Guarantee. 

Deluxe.$39.95 

Competition .. $48.00 

Marine.$64.00 

_Post $1.00_ 

CAPACITOR DISCHARGE 
IGNITION KIT BY PRE-PAK 

Contains all parts with instructions 
to build your own C.D.l. 

$27.75 Post $1.00 

PEAK STEREO AMPLIFIER 

_ 3.5 watt per channel 

TC"* l 50HZ to 20KHZ 
t * 1 * I 200mu Input. 

_ $34,50 Post $1.00 

MAGNETIC CARTRIDGES 
AT66 

20HZ-20KHZ±2db 
Tracking weight .5-2.5 grams. 

$10.30 

AT33 ... $16.00 
AT21S . . . $17.85 
_Post $0.25 

MAGNETIC PRE-AMP KITS 
MP.l Mono for Magnetic 

Cartridges.$4.90 

M.P.2 Stereo for Magnetic 
_Cartridges.$9.00 

STEREO HEADPHONES 

8-16 ohms 

from $6.50 pair Post 50c 

SPEAKERS 

Hi-Fi Twin Cone, 8 or 15 e. 
6i” 30Hz-15KHz 6w . . $12.00 
8” 30Hz-15KHz 8w .. $12.00 
10” 30Hz-15KHz lOw . . $12.40 
12” 30Hz-15KHz lOw .. $12.84 
Post $1.00 
TWEETERS 


3*” 5-16KHz 12w .. .. $3.30 

3i” 5-18KHZ 15w . . . $4.10 

Post 50c 

HIGH POWER 

12” 15w Twin Cone .... $20.00 
12” Imported 40w .. .. $30.00 

12” Aust. 50w.$50.00 

15” Aust. 30w.$50.00 

_Fre ight $ 1.00. __ 


SIGNAL TRACERS 
$4.50 Post $0.25 


SINCLAIR PRODUCTS 
Stereo Sixty Pre Amp and 
Control Unit. 

Retail Price $34.25. Post 50c. 
Club Members’ and Trade prices 
are available on application. 

Z30 Twenty Watt 

HI-FI Amplifier. 

Retail Price $14.90. Post 50c. 

PZ5 Power Supply Unit. 
Retail Price $17.60. Post $1.00. 

PZ6 Power Supply Unit. 
Retail Price $32.45. Post $1.00. 

IC.10 Integrated Circuit. 
Retail Price $14.90. Post 50c. 


SPECIALS 

FOR CLUB MEMBERS 

BC108 Transistor .... $0.40 
BC109 Transistor .... $0.45 
2N3055 Transistor .... $1.75 
2N3054 Transistor .. . . $1.90 
2N3638 Transistor .... $0.50 

EM404 Diode.$0.25 

We have a large selection of 
recording tapes which we are 
selling to members at what 
must be the cheapest prices yet! 
A complete list can be sent on 
request, or call in now. 

TAPES, CASSETTES, SPOOLS 
The price has never been 
so low. 


AUDIO AMPLIFIER KITS 
Based on the Plessey SL403/A 
_ Integrated Circuit. _ 

MAI Basic Amplifier Kit 
A simple Amplifier. 

$12.50 Post $0.10 
MA2 Basic Amplifier including 
case, volume control, knob. 
$14.50 Post $0.2 5 
MA3 Deluxe Mono Amplifier Kit 
A 3 watt R.M.S' Amplifier with 
Bass and Treble controls. 
_ $15.90 Post $0.25_ 

MA4 Deluxe Mono Amplifier Kit 
As above but including power 
supply and mains lead. 
$23.90 Post $0.25 
KIT SA1 

Deluxe Stereo Amplifier Kit. 

34-3 watts R.M.S. with 
Bass and Treble controls. 

Post 50c 

Complete in every detail . $46.00 
Chassis only without case . $42.00 



HIGH PERFORMANCE AUDIO 
OSCILLATOR KIT 

A most useful piece of 
test equipment. 

Complete kit of parts 
including Battery. 

$14.50 Post $0.25 

POWER SUPPLY KIT 
P.S.l Regulates Variable . $27.50 


P.S.3 7u-15v 1A max . . $5.95 

P.S.4 20v-32v 1A max . $7.90 

P.S.5 18v 1A max .... $6.40 

Post $0.50 

PUBLICATIONS MULLARD 

Semiconductor Devices . . $1.60 
Demonstrations and Experi¬ 
ments in Electronics . . $1.50 
Electronic Counting Circuits, 
Techniques and Devices . $3.30 
Valve Tube and Semi¬ 
conductor Guide • • • • $1.50 

P.A.L. Colour T.V.$2.50 

Semiconductor Interchange- 

ability list .$1.00 

Voltage Regulator 

(Zener Diodes).$1.00 

A Programmed Book on 
Semiconductor Devices . $1.50 
Enlarged Data Sheets .... $0.30 
Simple Transistor 

Measurements.$0.55 

Post $0.10 


PUBLICATIONS MINIWATT 

Miniwatt Valve and Transistor 
Data Book. 

Latest (7th) Edition .. . . $3.05 

SALES CENTRE OPEN 
8.30 o.m. to 5.30 p.m. 
Monday to Saturday 


J 


CLEVELAND ST. 
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ANSWERS-continued 


office for $2.20 incl. postage.) The same 
book also points out that, in no circum¬ 
stances should inexperienced persons at¬ 
tempt to align TV receivers. This requires 
specialised knowledge and equipment. 
Finally we have been thinking of features 
for the magazine from time to time, and 
the subject of a quiz had crossed our 
minds. The problems here, however, are 
space and staff time, which are at a pre¬ 
mium However, we will/keep this in mind. 
Thank yo-u for the interest shown. 


VHF CONVERTER; 1 am 16 years old 
and enjoy reading your magazine. I 
recently purchased a one-transistor VHF 
converter for the aircraft bands. Could 
you explain why the converter only works 
effectively very near the airports, with 
only a loud hissing present when not very 
close to the transmitter? Could I extend its 
range with a larger aerial? (T.McD., Don- 
caster, Vic.) 

# Since we have no details of the con¬ 
vener in question it is impossible for us to 
do anything more than generalise. We as¬ 
sume that the converter consists of a 
single transistor functioning as a combined 
oscillator/ mixer and generating an IF 
somewhere near the high end of the broad¬ 
cast band, the converter being used ahead 
of a standard broadcast receiver. Such a 
device will work, but it would be unrealis¬ 
tic to expect a great deal from it in terms 
of performance. In short, with such simple 
and inexpensive devices, one gets what one 
pays for. A better aerial would certainly 
improve results and a three or four ele¬ 
ment Yagi, cut to resonate in the part of 
the band where there is most activity, 
would be a logical approach. See standard 
amateur text books for appropriate for¬ 
mulas. 


LIST OF PROJECTS; I would like to sub¬ 
mit a suggestion that might improve your 
already excellent magazine. Lately you 
have been reprinting various circuits on 
your “Answers To Correspondents” page. 
Could you add a section which would list 
your earlier projects, indicating whether 
they are valve, transistor or IC, suitable 
for beginners or advanced hobbyists, etc.? 
(G. McK., Horsham, Vic,). 

$ We reprinted the circuits you mention 
mainly because they seemed to be very 
useful and because we happened to have a 
surplus of back copies from which we 
were able to supply whole articles at very 
little cost to readers who wanted them. A 
list such as you suggest would interest 
readers but it might also put us into a flat 
spin trying to cope with the demand for 
copies all of which would have to be 
made the hard way, as dyelines or photo¬ 
stats. Later on, when we can generate some 
spare staff potential, we may be able to 
consider the idea further. 


POTENTIOMETER LAWS; What are the 
differences between logarithmic and 
linear laws of resistance in potentiometers? 
What are their major uses in electronics? 

(M.C., Berala, N.S.W.) 

# A simple way of illustrating these 
potentiometer laws is to assume that we 
have two potentiometers, one linear, one 
logarithmic, in front of us, each having a 
total resistance of 100K and 270 degrees of 
shaft rotation. If each one is connected to 
an ohmmeter we will find that the resis¬ 
tance changes will be entirely different as 
we rotate the shafts through their full 270 
degrees. With the linear unit, as the shaft 
is rotated through the first 27 degrees, a 
tenth of the total, the resistance traversed 
will be 10K. If we advance a further 27 
degrees, we will add a further 10K and so 
on up to the full 270 degrees, the sum 
total of all the lOK’s being 100K.. If we 
measure the logarithmic potentiometer the 


same way, we will find that the resistance 
traversed in the first 27 degrees will be a 
very small percentage of the total value. 
That traversed in the second 27 degrees 
will be double that of the first. The 
third 27 degrees will be double the second, 
and so on. This law of resistance versus 
rotation would continue until the total of 
100K is reached at the end of rotation. 
The linear law is used wherever a propor¬ 
tional change of resistance versus rotation 
is required or acceptable. The linear po¬ 
tentiometer is simple to manufacture, and 
is commonly used in “present” appli¬ 
cations such as adjustments to height, 
AGO, linearity and so on in TV sets. This 
type of control is adequate in these posi¬ 
tions, because they are not critical in re¬ 
gard to the law. The logarithmic law 
more nearly approximates the character¬ 
istics of the human ear and it is therefore 
very suitable for a volume control in audio 
equipment. If a linear law was used, it 
would be found that most of the control 
function would be crowded toward one 
end of rotation. The resistance law as 
found in commercial potentiometers is not 
a true logarithmic law but is an approxi¬ 
mation which is easier to manufacture. 


YOUNG ENTHUSIAST; Enclosed is a 
power supply circuit a friend gave me. Un¬ 
fortunately, it did not work when I built it, 
and I am not sure whether the fault lies in 
my wiring or the circuit itself. I require 
200 volts at 50mA from the supply. Could 
you also tell me where I could obtain a 
copy of the questions used in the Amateur 
Radio Licence examinations? (R.P., Deep- 
dene, Vic.). 

• Your circuit has a few errors, R.P., and 
if you have built it exactly as shown, it 
definitely would not work! The first error 
is that there is no centre tap on the HT 
secondary of the power transformer, and if 
this is an omission it should be connected 
to the chassis (negative side of the filter 
capacitor). 

The second error is that the diodes are 
reversed. For a positive output on the 
capacitor as intended, the cathodes should 
be on the capacitor side of the circuit, not 
on the transformer side. If the transformer 
has only a single HT secondary winding as 
shown, a bridge rectifier should be used. 
These are obtainable in a package with all 
connections marked on the case. You will 
find that you will get more than 200 volts 
DC from a transformer secondary voltage 
of 200 volts RMS, a figure in the vicinity 
of 280-odd will be measured with no load. 
With a single capacitor, the hum level will 
be high, and an extra stage of filtering, 
such as a series 100 ohm wirewound resis¬ 
tor and a second 16uF capacitor to 
chassis, will be needed. Enquiries regard¬ 
ing past examination papers for the 
A.O.C.P. exam should be directed to the 
Radio Branch of the P.M.G.’s Department 
in your capital city. 


LOUDNESS CONTROL. On many 
stereo amplifiers there is a switch labelled 
“Loudness.” Can you explain what this 
does to the sound, and let me know if you 
have published any circuits for a switch of 
this type. (A.B., Greenock, S.A.) 

• The loudness control raises the frequen¬ 
cy response at the treble and bass end of 
the amplifier’s range, supposedly to com¬ 
pensate for the reduced response of 
human hearing to the lower and higher 
audio frequencies at low sound levels. The 
same effect — if it can be justified at all 
— can be achieved by adjusting the treble 
and bass controls, and the loudness con¬ 
trol is simply a lazy man’s way of doing it 
We regard this control as something of a 
sales gimmick. We have not included it in 
any of our amplifiers, as we do not regard 
the extra circuitry, with its attendant addi¬ 
tional cost and complexity, as justified. 


TAPE SALE 
SPECIALS 


CASSETTES PHILIPS TYPE 
made in U.S.A. 

C60 . . . . $1.00 
gs C90 . . . . $1.60 
Cl20 . . $2.20 

Post 10c each 

CASSETTE HEAD CLEANER 

seas 




At last, direct from America, 
the unique cassette head cleaner. 
Removes deposits from the re¬ 
cording head with a non¬ 
abrasive polishing action. Fits 
all compact cassette recorders 
and playback units. 


$1.50 



TAPE ON REELS BOXED 

5 inch 900ft. $1.40 

5 inch 1200ft.$2.25 

5 inch 1800ft.$3.00 

7 inch 1800ft. $2.50 

7 inch 2400ft.$3.00 

SAPPHIRE STYLI 

Single . . . . 70c 
Double . . . $1.60 

DIAMOND STYLI 

Single.$3.00 

Double.$4.00 

Send your old stylus or make and 
number for correct replacement. 

MAGNETIC EARPHONES 

2.5 or 3.5 mil. plug 35 cent, 
each. (Please add postage.) 


RADIO MART 


338 Pitt St., Sydney, 
Box 4913, G.P.O., 2001. 


NAME 


ADDRESS 
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323 ELIZABETH STREET, 

(2 Doors from Little Lonsdale Street) 

MELBOURNE,VIC.3000 

TELEPHONES:677329, 674286 


CRYSTALS 

CITIZENS BAND and MODEL 
RADIO CONTROL 
FREQUENCY CRYSTALS 

HC18 Miniature, 1 inch spacing. 
26,540 MHz 26,995 MHz 27,240 MHz 
26,590 MHz 27,045 MHz 27,245 MHz 
26,640 MHz 27,095 MHz 27,425 MHz 
26,690 MHz 27,145 MHz 27,740 MHz 
26,785 MHz 27,195 MHz 27,785 MHz 
26,790 MHz 27,880 MHz 

PRICE $3.50 EACH. 
AMATEUR CRYSTALS 
VHF Band — 144 MHz FM 


HC6 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 


Holders, i inch spacing. 


Transmit 

Receive 

Transmit 

Receive 

Transmit 

Receive 

Transmit 

Receive 

Transmit 

Receive 

Transmit 

Receive 


4,051.55 KHz 
10,275.35 KHz 
4,055.5 KHz 
10,285.71 KHz 
4,059.61 KHz 

10.296.14 KHz 
4,048.88 KHz 

10,411.55 KHz 
4,066.66 KHz 
10,278.57 KHz 
4,058.33 KHz 

10.257.14 KHz 


PRICE $5.50 EACH. 


MARKER CRYSTALS 


100 KHz Marker . $12.00 

1,000 KHz Marker . $12.00 

3.500 KHz Marker . $5.50 

5.500 KHz Marker . $5.50 


COMMERCIAL FREQUENCY 
CRYSTALS 

HC6 Holders, i inch spacing. 
2,182 KHz 2,637 KHz 4,535 KHZ 
2,524 KHz 2,739 KHz 6,280 KHz 

2,603 KHz 2,979 KHz 6,735 KHz 
4,095 KHz 

PRICE $5.50 EACH. 


VIDEO PEAKING CHOKES 
MINIATURE PIGTAILS, 
IRONCORE 

15 uH, 22 uH, 27 uH, 33 uH, 

39 uH, 47 uH, 56 uH, 68 uH, 

82 uH, 100 uH, 120 uH, 150 uH, 

180 uH, 220 uH, 270 uH, 330 uH, 

390 uH, 470 uH, 560 pH. 

PRICE 40c. Postage 10c. 


VERNIER DIALS 

Ratio 8 to 1 Reduction, Scale 0-10 
Type T 501 11 inch diameter $2.00 

Type T 502 2 inch diameter $2.75 

Type T 503 3 inch diameter $3.30 


LOW PASS FILTERS 

A “Cabena” Low Pass Filter will fix 
TVI. Cut-off frequency, 30 MHz; 
attenuation at 60 MHz better than 
30 dB; insertion loss, negligible. Im¬ 
pedance 50-72 ohms. 

PRICE $11.50. Postage 10c. 


FIVE-CORE CABLE 

5 x 5/0076. Ideal for Intercoms., 
Telephones, etc. New. 100yds rolls, $17 
(postage 75c), or 20c yd. 


SOLID STATE STEREO AMPLIFIER 

8 watts r.m.s. per channel. Input for 
magnetic, crystal and ceramic type 
microphone. P.V. cartridges, tape re¬ 
corder input and output, tuner input, 
stereo headphone jack. 

Reduced to $65. Postage $1.20. 


STEREO HEADPHONES 

Professional quality (well known 
brand). Large earpads, standard stereo 
plug, 6ft lead. 

Price $6.75. Postage 50c. 


C-Type Compact- CASSETTE TAPES 

Well known make (suit all popular 
brands of Cassette Recorders). In 
plastic storage case. 

C-60 60 minutes .90 

C-90 90 minutes . $1.50 


BRAND NEW SPEAKERS 

3DX 8 ohms Nett Price $3.95 Post 20c 


3DX 15 ohms 
6A7 8 ohms 

6A7 15 ohms 
8A7 8 ohms 

8A7 15 ohms 


$3.95 Post 20c 
$5.50 Post 40c 
$5.50 Post 40c 
$7.20 Post 40c 
$7.20 Post 40c 


DELCO TRANSISTORS 

Type 2N441 . . Price $2.40. Post 10c 

Type 2N278 .. Price $6.00. Post 10c 

Type 2N301 .. Price $2.50. Post 10c 


LT91 RECTIFIER 

20 Volt 2 Amp. 

Price $1.50. Postage 10c. 


TE-16A TRANSISTORISED 
TEST OSCILLATOR 

Frequency range: 400 KHz to 30 
MHz in five bands. Modulated 800 Hz 
sine wave. Modulation 30% approx. 
51 x 51 x 3| inches. Weight 1.5 lb. 
Price $24 tax paid. Postage 75c. 


RECORDING TAPE 

Well known make in sealed boxes. 
Made in U.S.A. Bargain priced. 
Fully guaranteed. 


3 Inch Reels— 

150 feet Acetate . 55c 

225 feet Acetate . 70c 

300 feet Mylar . $1.15 

31 Inch Reels— 

600 feet Mylar . $1.85 

4 Inch Reels— 

400 feet Acetate . $1.40 

600 feet Mylar .$2.20 

5 Inch Reels— 

600 feet Acetate . $1.85 

900 feet Acetate . $2.25 

900 feet Mylar . $2.80 

1200 feet Mylar . $3.75 

1800 feet Mylar . $5.75 

51 Inch Reels— 

900 feet Acetate . $2.40 

1200 feet Acetate . $3.40 

1200 feet Mylar . $3.75 

1800 feet Mylar . $4.75 

7 Inch Reels— 

1200 feet Acetate . $3.00 

1200 feet Mylar . $3.75 

1800 feet Acetate . $4.50 

1800 feet Mylar . $5.00 

2400 feet Mylar . $6.25 

3600 feet Mylar . $9.75 


Empty Reels (unboxed)— 

3 inch .. 25c 5 inch . . 50c 

31 inch .. 35c 51 inch .. 55c 

4 inch . . 40c 7 inch .. 50c 


"NIKKA" I-WATT TRANSCEIVERS 

P.M.G. approved. Solid State 14-tran¬ 
sistor circuit including RF stage. 
27,240 MHz (provision for two 
channels). Range boost circuit. Up to 
10 miles in open country or water. 
Buzzer type call system. Squelch con¬ 
trol. Complete with leather carrying 
case. Price $159.00 a pair to clear. 


HIGH IMPEDANCE HEADPHONES 

New. Price $2.90. Postage 20c. 


LOW IMPEDANCE HEADPHONES 

8 ohms. Price $2.50. Postage 20c. 


AUTO CAR AERIALS 

Hirschmann, type 300N, side mounting, 
new. 

Price $4.50. Postage 20c. 


SIGNAL INJECTOR 

Model SE250B. Price $7.00. Post 20c. 


INSTRUMENT CASE 

Sloping front panel. Plastic case, metal 
front panel 71 x 41 x 5 inches. Suit¬ 
able for radio, test equipment, projects, 
etc. Price $3.50 inc. tax. Postage 10c. 


Ml NATURE SPEAKERS 

2Va inch 8 ohm V.C. Price $1.50 Post. 20c 

2V2 inch 8 ohm V.C. ” $1.75 ” 20c 

2V* inch 8 ohm V.C. ” $2.00 ” 20c 

3 inch 8 ohm V.C. ” $2.25 ” 20c 

4 inch 8 ohm V.C. ” $2.50 ” 20c 


No. 62 TRANSCEIVERS 

Wireless Set No. 62 Mk. 2 (Pye). 
Frequency range 1.6 to 10 MHz in two 
bands. In-built 12-volt genemotor 
power supply. Clean condition. Fully 
air tested on transmit and receive. 
F.O.R. Price $49.50 


WIRE WOUND POTENTIOMETERS 

50 watts, 200 ohms. Price $3.00. 


PACK OF RESISTORS 

100 Resistors of i and 1 watt rating. 
Price $1.75. Postage 20c. 


NEW A.W.A. TV TUNER 

Model 49806. Uses 6U8 and 6BQ7A. 
Price $5.50. Postage 50c. 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speak¬ 
ers, Rola Speakers, Peak Stereo Equipment, Kew Brand Meters, A & R Transformers, 
Mullard Valves and Transistors, Ducon Condensers, etc. 
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ANSWERS - continued 


BIG SAVINGS ON COMPUTER BOARDS 


1.10 BOARDS 35c p«r board, 
post 25c. 


pack and 


11>25 BOARDS 30c per board, pack and 
post W.A. 35c, Interstate 50c 
26-100 BOARDS 25c per board, p. and p. 

W.A. 50c, Interstate 80c. 

100 BOARDS and OVER 20c per board, 
p. and p. W.A. 80c, Interstate $1.00/100. 

Average 3-4 transistors per board. 
Technical information supplied with order. 
ADEQUATE STOCKS FOR IMMEDIATE 
DELIVERY. 

COLSTOK ELECTRONICS 
Box 178, KELLERBERRIN, 6410. 


YOUNG EXPERIMENTER: I am a 13- 
year-old student and I read your magazine 
with much interest, but most of your 
projects are a bit complicated for me to 
build. I was wondering, therefore, if in 
your files you might have some projects 
for a young experimenter to build. (A.L., 
Vaucluse, N.S.W.) 

• We try to publish articles suitable for 
beginners fairly regularly. Our files con¬ 
tain many circuits and if you can tell us 
specifically what sort of project you want 
to tackle we will try to supply a suitable 
design. 


TRANSISTOR TRANSMITTER: My 

compliments on a truly knowledgeable 
magazine. For a 14-year-old. I find “Elec¬ 
tronics Australia” veiy helpful in my 
hobby. Will you consider publishing an 
article on a simple transmitter, preferably 
solid state. In time to come, I will be tak¬ 
ing the A.O.C.P. examination for an ama¬ 
teur licence and will need a simple AM 
transmitter. (J.R., Bunbury, W.A.) 

• Thank you for your comments on the 
magazine, J.R. We are glad that the 
younger readers are benefiting from our 
articles as well as the older ones. The most 
recent designs of solid state transmitters 
featured in our magazine have been the 
Handset series of transceivers published 
over the last few months, and these have 
not been exactly the simplest. The trans¬ 
mitter sections in these units have been 
designed for reliable performance and 
maximum power efficiency for the lowest 
possible battery drain. The only simple 
transmitters that have been published are 
valve versions. 


SOLID STATE TAPE RECORDER: Con¬ 
gratulations on a most informative maga¬ 
zine. Would it be possible for you to pub¬ 
lish in the near future a design for a solid 
state recording amplifier for tape? I feel 
many readers would welcome such a 
project. (R.McM., Whangarei, N.Z.) 

• Thank you for the kind words about 
the magazine, R.McM. The most recent 
tape recording and playing amplifier was 
the Playmaster 119 Tape Adapter. This 
was a hybrid unit, using a mixture of 
valves and transistors to perform the vari¬ 
ous duties of bias/erase oscillator and 
equalisation. The particular unit was suit¬ 
able for use with a wide range of then cur¬ 
rently available heads on available trans¬ 
port mechanisms. The picture is a different 
one now, as availability of transports is 
limited, and the price for which one can 
buy a complete recorder of reasonable 
quality places a project of this nature at a 
disadvantage. 

SMALL COMPUTER: I am interested in 
constructing a small computer and have 
been searching for circuit diagrams for 
complete computers. The circuits I have 
found so far are only for portions of com¬ 
puters — as in your “An Introduction to 
Digital Electronics.” The computer I 
envisage constructing would be slow com¬ 
pared with commercial machines, and 
much less elaborate in its operation. My 
research had led to the vision of a com- 
Duter which consists of a punched tape 
nput and output (coupled to a display 
init with press-button input), an electronic 
ogic core capable of simple logical mani¬ 
pulations; a small solid-state flip-flop 
nemory; a stored program which is half 
ligital, half analog. Processing of informa- 
ion would probably be in stages, with 
he processed paper tape output of one 
tage being the input paper«tape of the 
ext processing stage, and the program 
on paper tape) being fed-in in corres- 
•onding stages. I fully realise the com- 
ilexity of such an instrument but I would 
ike to attempt such a project. Would you 


FET’s. A circuit such as this could be 
modified quite simply for mono operation 
as desired. 


CRT REPLACEMENT: I am trying to 
obtain a cathode ray tube for an os¬ 
cilloscope but have been unable to pur¬ 
chase the specified type. What would be 
involved in converting the circuit to take a 
more readily available tube? Would it be 
more economical to purchase an old TV 
set and convert that to an oscilloscope, 
and what would be involved in this? (JJS., 
St Ives, N&W.) 

• Before considering converting your 
circuit it would be advisable to check up 
whether there is a direct replacement type 
for the CRT in question. We suggest that 
you contact one of the manufacturers or 
distributors of CRTs for advice on this. 
(Two of our regular advertisers fall in this 
category—Milliards and Philips Mini¬ 
watt ) Depending on the original type of 
CRT the work involved in modifying the 
circuit may be anything from a few minor 
changes to a virtual redesign of the cir¬ 
cuit. As you have given no details we can¬ 
not comment on this aspect. However, we 
would most certainly never recommend 
converting a TV tube to oscilloscope duty. 
This is quite a design problem and rarely 
produces results to justify the work in¬ 
volved. 


FUNDAMENTALS: Are you going to 
publish “Fundamentals of Solid State” by 
Jamieson Rowe in book form? If so, at 
what cost and when? I have found your 
previous literature very interesting, and 


“/ made it from a few 
scraps of this and 
that!” (From RCA 
“Electronic Age”) 


advise me where 1 
could obtain circuit 
diagrams of small 
computers. Also, 1 
would like to corres¬ 
pond with any of your 
readers interested in 
constructing, or having 
constructed, such an instrument. (Irwin 
Scott, 125 Fenwick Street, North Carlton, 
Victoria, 3054.) 

• We cannot assist you with circuit 
diagrams for the type of small computer 
that interests you, nor do we know where 
such circuits can be obtained. The fact is 
that even a small computer is a very com¬ 
plex piece of equipment and would nor¬ 
mally be regarded as outside the scope of 
the average home constructor. However, 
we are publishing your name and address 
in case any other readers can assist. 


TAPE AMPLIFIER: It is a long time 
since you published a tape recorder am¬ 
plifier in your magazine. Have you any 
plan$ to publish a modern version of the 
Economic Tape Amplifier with appeared 
in July, 1960, preferably using FET’s? I 
have seen a few suggested circuits and 
apparently high impedance heads may be 
connected directly into these devices. I 
would like to see something for a 4-track 
mono recorder as the stereo enthusiasts 
seen* to have been getting things their way 
for a long time now. (C.R., Rockhampton, 
Qld.) 

• A project of this type would normal¬ 
ly be undertaken only if there was 
sufficient demand on the part of readers. 
There is no reason, of course, why one of 
our stereo projects could not be adapted 
for mono operation and we would norm¬ 
ally have this in mind during development. 
The Playmaster 119 Tape Adapter, 
described in September, 1967 (File 
l/RA/28), was designed for use with high 
impedance heads although it did not use 
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SPECIAL OFFER 



$ 32.50 


CASSETTE TAPE RECORDER with 
piano key operation for standard C60, 
C90 compact cassettes with remote 
control mike, tape carrying case, ear 
piece. Al! included. 

until stocks lost 
postage extra. 

Save $36.50. 

Available from: 

A. VICTOR & CO. 

196 Elizabeth Street 
SYDNEY 2000. 61 2967 

Wide range of Hi-Fi Systems, lope 
Recorders, Decks Speakers, Grundig. 
Blaupunkt. Sony radios with multiband 
Bandspreacf Short-wave, for WORLD 
WIDE reception. 


ANSWERS —continued 


look forward to “Electronics Australia” 
every month. (D.B., Queanbeyau, N.S.W.) 

• We are glad that you have found our 
publications of value to you. Yes, we are 
planning to publish “Fundamentals of 
Solid State” as a book. We plan to have 
it available before the end of the year; 
however at this stage we are not in a 
position to predict the exact cost. 

MULTIMETERS: With respect to ranges, 
what would be the ideal multimeter for the 
average hobbyist? I am contemplating 
simple valve and solid state circuitry, and 
envisage amateur radio in the future. 
(I.G., Euabalong, N.S.W.) 

# Multimeters are made in many sensi¬ 
tivities and ranges, I.G. A general-purpose 
type is the 1,000 ohms/ volt unit using a 
imA movement, and incorporating DC, AC 
voltage, current, and resistance ranges se¬ 
lected by suitable switching. The in¬ 
strument can be used in a lot of circuits 
where the loading presented by the meter 
does not introduce a significant error. 
Transistor and valve circuits can be 
checked using a meter of this type, but 
care has to be exercised not to introduce 
loading in high impedance circuits. Less 
loading is presented by a meter whose 
sensitivity is 10,000 ohms/volt, and still 
less by a 20,000 ohms/volt instrument. 
Most meters are provided with AC and 


DC ranges up to 1,000 volts or so, and 
current up to 500mA to 1 amp. Some even 
provide a 10 amp range. Resistance ranges 
depend a lot on the sensitivity of the meter 
movement, as quite a high battery voltage 
may be needed on the higher ranges of 
lower sensitivity instruments. The more 
sensitive meters, as used on the 10,000 
ohms/volt and 20,000 ohms/ volt in¬ 
struments, can read a much higher resis¬ 
tance with a given battery voltage than the 
popular 1,000 ohm/ volt unit. 10,000 
ohms/volt and 20,000 ohms/volt multime¬ 
ters are available at reasonable prices in 
imported brands, but the 1,000 ohms/volt 
unit cannot be ignored or its usefulness 
denied. The ultimate multimeter is one 
which does not present a load at all to the 
circuit under test, and the VTVM or 
SSVM comes closest to this ideal. These 
present such a high load impedance to the 
circuit that the loading effect can be ig¬ 
nored in all but the most special cases. Its 
sensitivity is of the order of Meg¬ 
ohms'volt, with voltage ranges up to 
1,000 volts, extendable up to EHT voltages 
with an external high voltage probe. Such 
high voltages are met most commonly in 
TV work, and the use of the probe will 
establish the actual accelerator voltage at 
the picture tube. This, probe consists of a 
plastic barrel within which is a special 
high-value series resistor to multiply the 
highest range of the VTVM to enable it to 
read these potentials. 


MAIL ORDER ONLY 

BILL EDGE 

869 GEORGE ST, SYDNEY 


-® 0 - -©- 

2000 


All items listed are IN STOCK plus full range of capacitors, resistors, 
potentiometers, tuning condensers, transformers, speakers, valves, 
switches (rotary, slider, toggle etc) bezels, batteries, stylii, tape 
(B.A.S.F.), cassettes, flex, soldering irons, relays, plugs, sockets, termin¬ 
als, tag strips, tagboard, matrix board, copper clad board, etching 
rectifiers, cases, chassis, TV erials, cable, fuses, jacks and jack plugs 
and E.A. kitsets. 


A A1 1 9 

AC107 

AC125 

AC 1 26 

AC127 

AC127/128 

AC127/132 

AC123 

2AC128 

AC 1 32 

AC172 

AC187 

AC187/188 

AC188 

AC06DR 

AC10DR 

ADI 39 

ADI 49 

ADI 61 

AD 1 62 

ADI 61 / 162 

AF114 

AF115 

AF115 

AF1 17 . . 

AS149 

AS302 

AS305 

ASY26 

ASY76 

ASY77 

ASZ16 

ASZ17 

ASZ20N 

AY1110 

8A100 

BA 102 

BC107 

BC108 

BC109 

BC147 

BC149 

BC157 


30c 
$1.90 
80c 
80c 
96c 
SI.84 
$1.80 
88c 
$1.76 
85c 
$ 1.00 
$1.00 
$1.96 
96c 
$2.59 
$4.31 
$ 2.10 
$2.04 
$1.84 
$1.76 
$3.60 
90c 
90c 
78c 
78c 
62c 
67c 
67c 
81c 
99c 
$1.44 
$2.53 
$2.16 
81c 
$1.25 
37c 
96c 
74c 
64c 
76c 
64c 
64c 
74c 


BC159 . . 

BC177 . 

BC178 

BCY11 (OC205) 
BCY12 (OC203) 
BCZ13 

m 

BF173 
BF178 
BFY50 
BFY51 
BFY52 

BT100A/300R 
BT100A/500R 
BT101/500R . 
BTY79/200R 
BTY79/400R 
BTY79/500R . 

BTY79/600R 
BY 1 26/50 (EM50) 
BY126/200 (EM402) 
BY126/400 (EM404) 
BY 1 27/600 (EM406) 
BY 1 27 / 800 (EM408) 
EM410 . . . . 

BYX21 L / 200(R) 
BYX21L/400 
BYX38/300 . 

BYX38/600 • 
BZY88/C3V3 
BZY88/C3V9 
BZY88/C4V7 
BZY88/CSV1 
BZY88/C5V6 
BZY88/C6V8 
BZY88/C7V5 
BZY88/C8V2 
BZY88/C9V1 
BZY88/C10 . 
BZY88/C12 
BZY88/C13 .. 
BZY88/C16 


74c 

76c 

70c 

§ 2.70 
1.80 
$1.63 

$2 7 ! 3 4 c 

$1?fo 

89C 
8Se 
$1.42 
$2.07 
$2.30 
$4.13 
$2.29 
$3.17 
$4.13 
$4.72 
37c 
40c 
47c 
60c 
80c 
83c 
$1.13 
$1.18 
$ 1.10 
$1.60 
82c 
82c 
82c 
82c 
82c 
82c 
82c 
82c 
82 c 
99c 
99c 
99c 
99c 


BZY88/C20 . . 99c 

BZY88/C22 . 99c 

BZY88/C30 . 99c 

BZY96/C4V7 $1.80 

BZY96/C5V6 $1.80 

BZY96/C6V8 $1.80 

BZX70/C7V5 $1.80 

BZY96/C9V1 $1.80 

BZY96/C10 . $1.80 

BZX70/C12 . $1.80 

BZX70/C20 $1.80 

BZX70/C30 $1.80 

BZZ14 5.6V 8W $1.80 

BZZ17 7.5V 8W $1.80 

BZY93/C7V5 15W $2.43 

BZZ19 9.1V 8W . $1.80 
BZZ22 12V 8W $1.80 

C106B1.$2.30 

C106Y1 .... $1.61 

D13T1 $1.63 

u739c I.C. $6.13 

LM370 I.C.$5.94 

MB1. $2.34 


MB4 

MC792P. 

MPF105 (2N5459) 
MPF106 (2N5485) 

OA90. 

OA91 . 

OA200 . 

OA202 . 

OC20 


$2.83 
$2.04 
$1.51 
$1.90 
26c 
28c 
60c 
64c 
$5.32 

OC43 . . $1.03 


OC44 

OC71 

OC72 

OC74 

OC84 

OC170 

OC171 

ORP12 

ORP60 


93c 

$1.16 

$1.40 

80c 

$1.53 

78c 

78c 

62c 

$1.51 


PA40 . 

PA222 
PB40 
SC45D 
ST2/T143 
TAA300 I.C. 

1N5411 

2N220 

2N301 

2N372 

2N376A 

2N384 . 

2N1304 

2N1307 

2N1632 

2N1637 

2N1639 

2N2147 

2N2160 

2N2646 

2N3053 

2N3054 

2N3055 

2N3555 (TT3565) 

263567 (TT3567) 

2N3569 (TT3569) 

2N3638 (TT3638) 

2N3638A (TT3638A) 
2N3642 (TT3642) 

2N3645 (TT3645) 

2N3819 (TT3819) 

2N3707 (TT3707) 

2N4360 . 

2SF664 (C20D) 
40233 
40360 
40362 

40407 

40408 

40409 

40410 
40430 
3N140 


$5.00 
$9.26 
$ 6.68 
$9.25 
$1.23 
$3.56 
70c 
95c 
$2.56 
SI.47 
$4.19 
$2.94 
73c 
$1.18 
89c 
89c 
89C 
$2.48 
$2.60 
$1.83 
$1.60 
$ 2.22 
$ 2.22 
81 C 
90c 
$1.38 
75c 
84c 
$1.05 
$ 1.20 
$1.53 
$1.85 
$1.18 
$3.57 
$1.67 
$2.19 
$2.54 
$ 1.68 
$2.41 
$1.50 
$1.79 
$4.28 
$2.13 


When ordering semiconductors allow 25c for packing and postage in 
side Australia (all prices including sales tax). 
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LETTERS FOR LABELLING: Can be 
tell me where I can obtain stick-on trans¬ 
fers for labelling electronic equipment, 
such as stereo players and transmitters. 
(KJK, Tumut, NJS.W.) 

• Our technical staff use Letraset trans¬ 
fers, which should be available through 
gomponents suppliers. If you have difficul¬ 
ty in obtaining supplies, contact Letraset 
Aust. Pty. Ltd., 346 Kent Street, Sydney. 


TIME SWITCH: Do you have any circuits 
of an automatic time switch, that is, a de¬ 
vice which will switch a light on at, say, 
7 p.m. and switch it off again at 7 a.m. 
next morning? (M.P., Leura, NJS.W.) 

# A number of years ago, we published 
details of a switch clock, which would 
perform some of the functions you re¬ 
quire. However, inquiries around Sydney 
have revealed that the supply of move¬ 
ments for these clocks has been exhausted. 
If you are lucky enough to find one of 
these movements, then this would be ideal. 
The original article was presented in 
December, 1955 (file no. 7/CL/3). Apart 
from this, we have nothing to offer. 


AUTODRUM; I recently built the auto¬ 
drum described in the May, 1970, issue 
and would like to commend you on the 
excellent article. I thought it might be of 
interest to other readers to describe the 
minor changes I made. To increase the 
PUT time constant and hence the repeti¬ 
tion rate, I found a 120K resistor a better 
proposition than the 220K specified. I also 
used a 5M rate potentiometer together 
with another 250K pot in series as a fine 
adjustment control. Please accept my com¬ 
pliments on the excellence of your maga¬ 
zine. (GJV., Melbourne, Vic,) 

• Thank you for your comments, G.N., 
ivhich we pass on for the benefit of those 
vho may wish to make similar changes in 
cheir own equipment. From the number of 
letters received, this certainly appears to 
have been a popular project 


TRANSISTOR DELTAHET, AERIALS, 
ETC.: When will you be describing the 
ransistor version of the Deltahet re¬ 
viver? Geloso output coils for the 21-2 
>SB Transmitter and the 250W SSB Lin¬ 
ear Amplifier are no longer made. Do you 
mow of suitable substitutes? Does a multi- 
>and trap vertical aerial work 9atisfac- 
orily? Also, can the coaxial feedline to it 
>e earthed at both the transmitter and ae- 
ial ends, without earth loop troubles? 
'ould you give me any information, or 
ould you advise where I could obtain 
^formation on valve types CV468, 
:V1056, VR99, VR53 and VR65, (C. 
IcG., Killara, N.S.W,) 

p What a lot of questions to have to 
nswer in one hit! As there are so many, 
ur answers must of necessity be brief, 
/ork is progressing satisfactorily on the 
•eltahet receiver, but it will be several 
onths before the project is ready for 
iblication. Unfortunately, we do not 
tow of direct substitutes for the Geloso 
itput coils for the transmitter and linear 
nplifier. However, these can be wound by 
e builder and with care, a very satisfac- 
ry unit can be the result. We can see no 
ason why multiband trap vertical aerials 
ould not be successful. The feedline can 
buried in the ground and so this should 
iswer the question of earthing the shield 
each end. For information on the 
Ives, we suggest that you refer to the 
temational Radio Tube Encyclopaedia, 
■ Bernard B. Babani. 


SAD LETTER: We are holding a letter 
dressed to Mr H. Millar, 16 High St, 
oe, Victoria, 3825. It has been returned 
the postal authorities marked “Not at 
s address.” Would Mr Millar please 
atact us' with suitable forwarding 
itructions. 


RADIO: Unofficial history 
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1936-1937 were tough but exhilarating 
years for me. In 1936, my 19-year-old 
bride and I settled in Mitchell, S.W. 
Queensland, where I began operations as 
an electrician and radio mechanic. At 
the time, just about everyone except the 
big squatters was either broke’ or close 
to it, but I managed to eke out a pre¬ 
carious living, being paid as often with 
products as with money! 

The trouble with the barter system in a 
financially depressed farming community 
is that the artisan begins to get overloaded 
with legs of mutton, kangaroo-skin mats, 
pet galahs and kelpie pups. We lived well 
enough, however, by unashamedly “slug¬ 
ging” the squatters and “going easy” on 
the battlers. 

I had no money for advertisements in 
the Mitchell Maranoa News but this was 
overcome by a happy arrangement with 
the editor. In return for free advertising, 1 
wrote a radio column which effectively 
publicised my presence in the town. I must 
confess I failed to inform the editor that 
the ideas contained in my column were re¬ 
hashed from a pile of old “Wireless Week¬ 
lies” given to me by another resident! 

I thought nothing of travelling long dis¬ 
tances over shocking bush roads to sell or 
repair a radio, or perhaps to install a 
home lighting plant. 

On one occasion I borrowed a decrepit 
1927 Chevrolet with no brakes or lights to 
go to a selection 35 miles from town. On 
the way home, the vacuum tank, which I 
am told is the ancestor of the modern pet¬ 
rol pump, broke down; for the rest of the 
journey I had to suck petrol from the 
main tank and, every mile or so, fill the 
vacuum tank. The only suitable container 
for the siphoned petrol was a billycan. I 
arrived home at midnight, a petrol-sodden 
wreck but, it was worth it. That day, I 
repaired a radio, sold a set of batteries 
and installed a power point, clearing over 
seven quid — enough to keep us in com¬ 
fort for a fortnight! 

Another experience was a trip of over 


55 miles on one of the roughest car roads 
in Australia to deliver a radio ordered by 
phone. I arrived at the homestead, a small 
slab hut, roofed with flattened kerosene 
tins. This was the home of an elderly 
sheepman and his two nephews and, as I 
crawled wearily out of the driving seat, I 
was fully convinced that the owner of 
such a poverty-stricken hillbilly outfit 
could not possibly afford to buy a radio. 
However, I decided to rig a temporary 
aerial and get the radio operating, al¬ 
though I was fully determined to take it 
back to town if I received any offers of 
sheep skins or sides of mutton as part 
payment. 

I tied a stone to the end of the aerial 
and threw it over a nearby tree, then 
hooked it and the batteries to the radio. 

Thereafter, we sat down to a meal of the 
saltiest corned meat I have ever tasted, 
damper and sugarless pitch-black tea. I 
had previously tuned the radio to Roma, 
the only station with reasonable daylight 
reception. The mid-day program happened 
to be a hillbilly session, listened to in 
open-mouthed rapture by the uncle and 
his nephews. 

“How much,” asked the uncle when the 
session ended. 

“Thirty-five quid,” I said. Without 
another word he wrote out a cheque and 
handed it to me. The business being settled 
in this monosyllabic manner, masts were 
cut in the surrounding bush and a per¬ 
manent aerial erected. I drove back to 
town wondering if the cheque was good or 
if the bank manager would ask me to wait 
for the sheepman’s next wool cheque. The 
bank manager taught me a lesson I have 
not forgotten: 

“Don’t judge by appearances, boy,” he 
said. “Your customer’s current account is 
good for a hundred cheques like yours!” 

The sad part about this experience is 
that I had knocked three quid off the price 
of the radio, thinking this character was 
one of the battlers! (R.M., Wentworthville, 
N.S.W.) 


(Readers are invited to submit contributions to ‘TtADIO: Un¬ 
official History” and a publication fee will be paid for those 
used. Stories must be humorous and they must be true. Letters 
must be signed and the locale of the story indicated as a mark 
of good faith. The Editor reserves the right to re-phrase con¬ 
tributions as necessary to preserve uniformity of style. 



WEATHER STATION*- UNITRON -►TELESCOPE 


Telescopes for every purpose 
* Binoculars * Microscopes * Optical Kits 
* Weather Equipt. * Star Charts, Books, Globes 


( For further information: come, phone or send this coupon: 

AMATEUR ASTRONOMERS SUPPLY CO. 

11B Clarke Street, Crows Nest, Sydney 2065 Ph 43 4360 

FREE 


Please send me your 
Name 

Address _ 


informative catalogue 


-Code - 


. State __ 
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SOUND PROJECTORS 

Cinevoj Prefect »nd Hirmour mod 
Heath 16mm in good working 
ordar. 240v operated, complete 
with speaker and amplifier. 

from $9Q.OO 


CIRCULAR SLIDE RULE 

3V41n diameter. Will do the 
same work as the conventional 
alide rule. Instruction book in¬ 
cluded. 

$1.25 «ach 

_ Pott 10 cents. _ 

P.M.G. TYPE 
TELEPHONES 

Standard deak type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

<2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

Please note w* are now able to 
include Vi mile of telephone 
cable FREE with each set of 
Phones. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each bnttery Charger will charge 
either 6 or 12 volt batteries. 

2 amp. without meter. $13.75 
2 amp. with meter. $15.75 

Post N S.W. 70c: Interstate 95c. 


MINIATURE 
ELECTRIC MOTORS 

1 Vi to 3 volts D.C Ideal for 
model boats, cars, planes, etc. 
Strong torque. Only 
65 cents each or 10 for $4.00. 

(Post 7c). 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68, 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser in 
100 K/cs: step 10 channel per 
meg/cycle with power supply. 
Leads, mike and headphones 
$45, 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 


TRANSCEIVER 

(2-way radio) 62 set ideal small 
ships, Hams, etc. 1.6 to 10 megs. 
Crystal locked or V.F.O. controlled 
5 watt output. Complete with an¬ 
tenna. headphones and mike $60. 
60c cartage to raH. Freight payable 
at nearest attended Railway 
Station. 


HEAD PHONES 

Low impedance movipg coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler, $4.50 pair. 
Post N.S.W 25c; Interstate 30c. 


COLLINS TRANSCEIVERS 

Auto-tuned 100-150 megacycles, 
10 channels. 


$65.00 


6 TRANSISTOR radios, new, in 
leather case, only $12.50 each, post 
N.S.W. 60c. Interstate 85c. 


AVO MULTI METER 

Type CT 38 

$75.00 


A.W.A. AUSTRALPHONE 

Transceiver* 12 V 
New Complete Station. 

1.6 to 10 megs on transmit. 
0.54 to 16 megs on receive. 

$150.00 


LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Megs. LA5. $250.00. 


100-500 M/cs. $350.00. 


ADLER FREQUENCY 
METER 

lOOKc-20 M/cs. $175.00. 



P.M.G. Phone Jack and plug*. 25c 
each, 45c the pair. 

Post 7c. 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quantity 


NIFE CELLS 

1.2 Volt fully charged, 4in x Jin 
x lin 4 AH. 

$1.00 each 

Post, N.S.W., 25c; Interstate 35c. 

WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.G Approved Citizen Band. 
<> Transistor, $79.00 per set of 2. 
Post. N.S.W. 50c; interstate. 60c. 



P.M.G. TYPB KEY SWITCHES. 
45c each. Post, 15c. 


BC 221 

Frequency Meters 

$55.00 


807 

7Jc 

CV850 

$1.50 

65N7GT 

93c 

1H6G 

30c 

8989 

$1.M 

832 

$5-00 

5U4G 

98c 

6AK5 

$1.59 

EF50 

35c 

6X4 

$1.00 

5Y3 

$1.75 

12SK7 

JOe 

6C4 

10c 

VR65 

25c 

2x2 

7*e 

VT4C 

75c 

6A05 

10c 

AU5 

$1.00 

12AU7 

$1.00 

80 

$1.25 

X61M 

$2.20 

6AK5W 

$1.50 


CATHODE RAY TUBES 

3FP7 $2.95 5BP1 $3.50 
3JP1 $2.95 

V1669 4/1 $2.95 CY21I4 $2.95 

PLEASE ADD POSTAGE 
ON ALL ARTICLES 



45 x 40 coated Lena with tripod 

$10.95 

30 x 30 Power Coated Lens 
Brand new. 

$3.75 

60 magnification with a 60mm 
contcd objective lens. 

With tripod. 

$23.00 

As Illustrated. 

Postage. 95c; Interstate $1.20. 


SMALL COMPUTOR 
PANELS 

3in x 2in containing 2 valves, qty. 
of resistors, etc. 

only 75c 

Post 21c. 


STEREO headphones, brand new, 
$7.50, Post N.S.W. 60c. Inter¬ 
state 85c. 

TYPE S POWER SUPPLY 

(240 Vac supply for AT 5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt. lOma 550 volt 200ma, 300 
volt lOOmn, $30.00 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll of twin (equal Vi 
mile) $7 per coil. 

Post, N.S.W. 70c: interstate $1.20. 


SCOOP PURCHASE 

Gramo Motors. New. Made in 
U.S.A. 4-speed 240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W. 30c: interstate, 40c. 


CO-AXIAL SWITCH 

70 ohms 4 positions, 
can be motor driven completely 
waterproof 70 ohms type con¬ 
nectors. Housed in metal case 9in 
x 8in x 8in $5.00 each. Po«t 
N.S.W 70c. Interstate $1.20. 

ELECTRONIC COUNTER 

(Austronic) 0-100 K/cs. 240V 
operated. $150.00 


Cossor Double Beam Oscilloscope 
1035. Tested. $150.00 


Kleinschmidt 5 Unit Punch Reader 
and Tape Printer with Key Board. 
$95.00. 

Cintel Oscillator and Electronic 
Counter, type 388. $250.00. 


TELESCOPES 

30 x 40 with Tripod 

_ $7.95 

Poet N.S.W., 70c; interstate $1.20 

PETROL MOTOR 
GENERATOR SET 

BRAND NEW EX-ARMY 
300 watt, 15 volts, 20 amps. 
Made in Canada. Complete w.th 
tools, instruction book, spares, 

etc. Only .. . . $75.00 

$1 cartage to rail, freight pay¬ 
able at nearest attended railway 
station._ 

SELSYN MOTORS MAGSLIP 
Mk. II. *5.25 eo. 

No. 19 TWO-WAY RADIOS 
Sold as is without power supply, 
leads, accessories, etc. Only $15. 
Or complete with above gear, $35. 

BINOCULARS 

PRISMATIC. Coated Lenses 
Brand new. Complete with case. 

8 x 30. $11.75 

7 x 50 *22.15 

10 x 50 *23.07 

12x5 . *23.95 

20 x 50 . *26.50 

Post, N.S.W., 70c; Interstate. $1.20 

3000 TYPE RELAYS 

P.M.G. 200 Ohm —- 1.500 Ohm 
Coils, $1.25 each. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt, S.P., 
S.T., 39c each or 10 for $3.00. 
Add postage. 


240V AC GEARED MOTORS 

25 r.p.m. fractional horsepower. 

$7.95 each 

Post N.S.W. 60c, Interstate 85c. 


522 TEST SET 

100-155 M/cs. I.F. Generator, 
crystal locked R.F. Power Meter, 
A.C. Supply Meter. $25.00. 


SPECIAL lucky dip valve offer, 
15 new valves in cartons for only 
$2.00. We haven't got time to 
sort them, so you reap the benefit. 
Post 60c. 


MINE DETECTORS 

Ex A.M.F with Instruction Book. 
Complete in wooden case. Ideal 
for plumbers, councils for locating 
burled pipes, etc. Freight pay¬ 
able at nearest attended railway 

station. $39.00 


4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 


ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, ideal Broad¬ 
cast Studio. music recording. 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 


240 VOLT 

522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 
V A.C. Complete and ready to 
plug in $30.00. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
(rains, radio, etc. 

$1.25. Post. 10c. 

200 Mill, amp., 24 volt. l/81n push 
movement. 

$1.25. Post 10c. 


CONDENSER LENS 

2Viin DIAM. 2in FL. $1.50 each 
or $2.50 per pair. Post 21c. 


CONDENSER LENS 

IViin diam. IViFL. 50c each. 
Postage, 17c. 


FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu, meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced Input 
and output. Ideal for outside 
broadcasting, etc. 

$39.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR1934 100-125 meg/cya. 

and TR1935 125-150 rneg/cycle«. 

28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33.00 


RECORDING TAPES 



TOP 

QUALITY 

BRAND 

NEW 

POST 

. . . 9c 

3' 

X 

150' 

600' 

65c 

3" 

X 

$1.35 

. . . 13c 

5" 

X 

900' 

$1.78 

... 13c 

5' 

’ X 

1800’ 

$3.29 

. . . 13c 

7" 

X 

1200’ 

2400’ 

$2.75 

. . . 21c 

7' 

' X 

$4.45 

. . . 46C 

7" 

X 

3600’ 

$6.00 * 

. .. 46c 


CASSETTE TAPES 

C60 $1.60. C90 $2.20. C120 $2.99. 
Post 13c. 


BYER 77 Mk. I 

Rack Mounting Tape Recorder, ex 
A.B.C. 7 Vi-15 I.P.S. Full track 
tested. $150.00. 


Microphone, Professional S.T.C. 
type 4017. $20.00. 


Marconi Video Oscillator type 
TF885A 0-12 M/cs. $75.00. 


Marconi H.F. Sig. Gen. 85 K/cs. 
to 25 M/cs. $65.00. 


Pye 4 Channel Crystal Locked 
Oscillator. 1.5-30 M/cs. New. 
$25.00. 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be 
converted to 1200 M/cs. $17.00. 


WHEATSTONE BRIDGE 

Top grade 

In Multiples up to 1000 

$65.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY, 2010 


SORRY, NO C.O.D. 
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ANSWERS - continued 


TIME SIGNALS, SW SETS, ETC.: Have 
you ever published coil data for a superhet 
receiver using a 415pF gang for the ama¬ 
teur bands between 1.5 and 30MHz? Have 
you ever described a small CRO using a 
3API tube? Where do radio stations get 
their time “pips” from? I have made three 
versions of the Fremodyne Four described 
in 1967 without much success. All I can 
receive are 27MHz signals from our next 
door neighbour’s walkie-talkie and Chan¬ 
nel 7 very distorted on every band, togeth¬ 
er with a great big hiss. What do you sup¬ 
pose could be wrong? (D.D., Cremome, 
N.S.W.) 

• Commencing in August, 1967, we 
described a series of receivers covering the 
broadcast band through to 30MHz. Com¬ 
mencing with a three valve version, the 
following articles described how further 
stages could be added, concluding with a 
seven valve version in the December issue. 
Reprints of these articles are available 
through our Information Service under 
File Nos. 2/SW/42 to 2/SW/46 inclusive. 
It is many years since we described a small 
oscilloscope using a 3API tube, the last 
appearing in January, 1948 (File No. 7/ 
C/4). Some of our more recent 3in 
designs could possibly be modified to use 
this particular tube, the Audio CRO 
described in April, 1968 (File No. 7/C/25) 
being one possibility. 

The majority of local commercial radio 
stations derive their time “pips” directly 
from the local Government observatory. 
The ABC stations derive their signals 
from the now familiar “talking clocks” in 
each capital city, From the description of 
the trouble with the Fremodyne Four it 
appears that the regenerative IF amplifier 
stage is oscillating. As indicated in the 
original article the design of the RF 
chokes is quite critical and it could be 
that, unless the winding data has been 
closely adhered to, the performance will be 
very poor. To the best of our knowledge, 
no commercial chokes have been made 
available for this set. An increase in the 
value of the 150K resistor from the HT 
line to RFC may stop the oscillation. 


GUITAR AMPLIFIER: I am 15 years old, 
and am interested in making an electric 
guitar amplifier. I have never attempted 
anything like this before, wonder if you 
could suggest a suitable circuit for a 10 
to 20W amplifier. (R.G., French’s Forest, 
N.S.W.) 

• We have published a number of guitar 
amplifier designs. The one which most 
appears to meet your requirements is the 
Paymaster 102 Guitar Amplifier (File 
Nos. l/GA/4, 5 and 6), published October 
to December, 1962. This has an output of 
14W. Later, more powerful, designs which 
may interst you in future are: Playmaster 
103 Guitar Amplifier (File No. l/GA/7), 
published in January, 1963, with two 14W 
channels which can be connected in paral¬ 
lel or used for two instruments; Play- 
master 116 Guitar Amplifier (File No. 
l/GA/8), published in June, 1967, a basic 
40W amplifier; Playmaster 117 Guitar Am¬ 
plifier (File No. l/GA/9), published in 
July, 1967, a 60W version of the 116 

Organ Spectacular 

The Theatre Organ Society of Australia, 
N.S.W. Division, will present an “Organ 
Spectacular” at the Sydney Town Hall on 
October 6, 1970, as part of the Waratah 
Festival. The concert is free and open to 
all comers. The compere for the function 
will be Mr James Dibble, of the Australian 
Broadcasting Commission, who is also a 
member of the society. 

The program, to commence at 7.45 p.m., 
will feature six different makes of organ 
played by six organists as follows: LOW- 


design; Playmaster 125 Guitar Amplifier 
(File No. l/GA/17 and 18), published in 
July and August, 1969, a 50W solid-state 
design (all previous designs having used 
vglves). We have also published a number 
of articles dealing with “attachments” for 
guitar amplifiers; these are: Fuzz Box for 
Electric Guitars (File No. l/GA/10), pub¬ 
lished in August, 1967; Reverberation 
System (File No. l/GA/12), published in 
October, 1967; Preamplifier for Electric 
Guitars (File No. l/GA/13, published in 
October, 1968; Guitar Preamplifier with 
Vibrato (File No. l/GA/14), published in 
November, 1968; Guitar Treble Boost Pre¬ 
amplifier (File No. l/GA/15), published in 
February, 1969; Waa Waa Unit for Guitar 
Amplifiers (File No. l/GA/16), published 
in May, 1969; Guitar Loudspeaker Enclo¬ 
sures (File No. l/SE/17), published in 
September, 1967. Copies of all articles 
quoted are available through the Informa¬ 
tion Service for 20c each or per part for 
multi-part articles. 

“QUADRASONIC” SOUND. With regard 
to four-channel stereo on discs, could the 
groove be modulated with normal stereo 
signal up to say 20KHz, and with an addi¬ 
tional modulation which commenced at 
say 50KHz or lOOKHz. The reproducing 
stylus would then have to resolve all fre¬ 
quencies in the groove and pass the recov¬ 
ered signal to two separate stereo am¬ 
plifiers, one of which would have a fre¬ 
quency changing circuit. If you can invent 
this, you should make a fortune. This may 
sound far fetched but it is a brave man 
who will go on record as saying it will 
never happen. 

• Not only a brave man, but a rash one, 
E.B., as a system similar to the one you 
have described has already been tried in 
the U.S.A. At present we have no details, 
but it appears to involve signals outside 
the normal audio range. No doubt we 
shall be publishing something about the 
system in “Audio Topics” in due course. 


HEAD DEMAGNETISER. Have you ever 
published a circuit for a head demagneti- 
ser for tape recorders? I have been told 
that you operate an Information Service 
through which you will supply circuits for 
20c. Is this true? (D.K., Auckland, N.Z.) 

We have never published a circuit for 
a head demagnetiser. For tape recorders 
with a single head, such a device is not 
usually necessary, as the manufacturers 
can arrange an inbuilt demagnetising func¬ 
tion by allowing the output from the bias 
oscillator to decay slowly. In the case of 
two-head machines, periodical demagnetis¬ 
ing may be desirable. This could be a fair¬ 
ly simple electromagnetic device operating 
on the 50Hz mains frequency. Demag¬ 
netising could be achieved by slowly with¬ 
drawing the device from the head, or 
arranging for the power to be gradually 
reduced. A major requirement is efficient 
magnetic coupling to the head, and to 
achieve this without causing mechanical 
damage to the polished face of the head 
requires a care and precision in manufac¬ 
ture which may not be within the scope 
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REY (Rees Wills Pty. Ltd.), Pat Quinn; 
CONN (R. H. Elvy Pty. Ltd.), Reubert 
Hayes; THOMAS (The Winton Music 
Centre), Cliff Bingham; BALDWIN (Bald¬ 
win Organs Aust.), Vic Hammett; YAM¬ 
AHA (Rose Music Pty. Ltd.), Eric Smith; 
SCHOBER (Schober Organs Aust.), Ray 
Thornley. Of the organists, Vic Hammett 
is the only organist from overseas. He is 
an English organist who will be on tour in 
Australia at that time. The others are lead¬ 
ing Sydney organists. 


ELECTRONIC 

DESPATCH 

P.O. BOX 149, AUBURN 2144 
16 SHERIDEN ST., GA AN VILLI, 

MAIL ORDERS WELCOME 

Please Add Postage 


NEW TRANSISTORS 

ADI 62 . . . . SI.80 

AF116N . . . 75c 

ADY23 . . . . SI.50 
ASY50/S3/54 50c 

2N5459 

(MPF105) SI .20 
2N3055 . . . S2.50 

2N456A . . . $2.50 

2N513B . .. $4.00 

2N511A . .. S2.00 


BC177 

PNP 

75c 

BC108 

NPN 

60c 

BC109 

NPN 

75c 

BF115 


70c 

BF179 


$1.S0 

OCP71 


$3.50 

AC127 


95c 

AC128 


85c 

AC187 


$1.00 

AC188 


96c 

ADI 61 


$1.80 


DIODES 

OA91 IBA102 

(1N277) . 20c AA119 

BA100 .. .. 35C| 

BZY88/C12 (zener diode) . . 
BZY88/C9V1 (zener diode) . . 


90c 

30c 


72c 

72c 


RECTIFIERS 

BY126/100 100V. PI V 1A .. 35c 

MB1 BRIDGE 100V PIV 1A . . . . $1.80 


THERMISTOR 

B8-320-01 /S0 (E201BC/P50E) 


Digital elapsed time meters . . . . $3.50 

Elec, time delay switch 0-15 secs. . $1.50 

Condensors. 40 mixed. $1.00 

Wire wound Resistors Vit. Enam. 

30 mixed. $1.00 

Photocell (Phillips) LDR ORP12) . 60c 

Reed .Switch Hamlin DRG2-1A .80c 
Line Stabiliser. 190-260V Input. 

250V Output. 10 amps.S20.00 

5 amp.$15.00 

Computer Boards: 

Transistors. 10c 

Diodes. 2c 

Trimpots. 30c 

Capacitors. Resistors, etc.. Free 100 

Boards and over. 20c 


TRANSFORMERS 

Prim 240V Sec. 115V at O.SA 10V 

at 0.1 A and 25V at 3A . . . . $4.50 

2 Prim 110-120-190V in Series 
220V or 240V Sec 34-37-40V at 
5A. Size 5’ 4 x 6’a. $8.00 


DC REGULATORS 

6V 16A . . $10.00 12V 26A . . $18.00 

6V 24A . . $14.00 20V 10A . . $16.00 

12V 20A . $14.00 30V 4A . . $10.00 

The above units require a smoothed DC In¬ 
put 30 p.c.-50 p.c. above the nominal volt¬ 
age. The output voltage can be adjusted 
to CA plus or minus 2V. 

240V U-h.p. motors. $5.00 

RADIO INTERFERENCE FILTER 

3 x 240 Volt at 20 AMP. $4.00 

4 x 240 Volt at 60 AMP. $5.00 


FANS 

Twin Blower. Motor 240V . . . . $10.00 

Co-Axial Fans 4in dia. Motor 240V $5.00 

Feed-through Capacitors Sprague. 

0.5 MFD 50V DC 40A .... 20c 

0.5 MFD 200V DC 20A .... 20c 




CAPACITORS 


1000 

MFD 


75V DCW . 

. $3.00 

45V 

DCW . 

. $1.50 

5000 MFD 


3-100 MFD 

55V DCW . 

. $3.00 

25V 

DCW . 

. $1.50 

8000 MFD 


4000 

MFD 

55V DCW . 

. $4.00 


SILVER WIRE RELAYS 

4. 6 and 12 CHANGE OVER CONTACTS. 
Dual Coll, complete with Socket . . 40c 


D.C. POWER SUPPLIES 

Regulated and Unregulated. Large Range. 

60V 10 AMP.$30.00 

7V 17 AMP.$10.00 

6V 12 AMP (Regulated).$25.00 

50V 7 AMP (Regulated).$30.00 

Plus/minus 12V plus/mlnus 6V plus 

/minus 48V. etc. Multivolt .... $50.00 


POWER TRANSISTORS 

036 GE PNP Planar Diffused VCEO 7SV 
10 MA. VCBO 110V1MA, VEBO 9SV 
LMA. I.C 6A, HFE 40-50F 50KHz 2 on 
Board plus 2033 Plus 2034 plus 208S $2.00 
108 Transistor on large heat sink GEPNP 
(SIM. ADZ 11) MAX 1C equals 15A Nom¬ 
inal 10A VCEO Equals 37V. VCBO 40V. 
VEBO 20V F 90 KHZ.$2.00 
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and ability of the average home con¬ 
structor. 

We must also consider the possibility 
that, in certain cases of associated circui¬ 
try, the use of a demagnetiser may do 
more harm than good. If, for example, the 
head which one is trying to demagnetise 
happens to have connected to it any kind 


of solid state junction which can act as a 
rectifier, then the act of inducing an AC 
voltage across the ends of the head wind¬ 
ing will result in a DC current flowing 
through the winding — the very condition 
which should be avoided at all cost. Thus, 
it may well be that there is no such thing 
as a ‘"universal” demagnetising device or 




Royston production tools 
& equipment offer some 
irresistible advantages 


Royston specialize in the distribution and manufacture of cost¬ 
saving, space-saving tools and production equipment that 
provide increased capacity and productivity without increasing 
staff and floor area. 

Royston production equipment definitely cuts costs of electronic 
circuit assembly and service, cuts costs of operator training, 
cuts costs of waste — even our larger items pay for themselves 
within a year in terms of improved output and quality. 

Typical Royston products are: component cutting and bending 
machines; power tools for lead cutting, clinching, crimping; 
work holders and magnifiers for faster, more accurate assembly; 
wave soldering systems; semi-automatic PC drilling machines; 
chemicals for better solderability; resistance soldering 
equipment; bonding, welding, re-flow solder machines; hand 
soldering tools; heat sinks; cutters, pliers, tweezers etc. 

A catalogue of Royston cost-saving equipment is yours on 
request. 


ROYSTON ELECTRONICS PTY. LTD. 

VIC.: 22 Firth SI., Doncaster, 3108 (Tel, 848 3777) 

NSW: 17 Burwood Rd.. Burwood, 2134 (Tel. 747 1606) 

S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 

OLD.: Douglas Electronics Pty. Ltd., Brisbane (Tel. 49 5386) 

W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) 

RP.8 


technique. If in doubt, it would be wise to 
inquire from the particular manufacturer 
or agent for the tape recorder involved. 
Full details of our Information Service are 
carried in each issue, in the panel on the 
first page of the “Answers to Correspond¬ 
ents” section. 

CONN “PIPES”: Your comments on 
Conn pipe loudspeakers in the July, 1970, 
issue prompt me to say that these loud 
speakers should be regarded as original 
sound producers and not as sound repro¬ 
ducers. On Conn organs, the pipe loud¬ 
speakers are usually connected to the 
complex channels only. Personally, 1 feel 
that the main effect is the way that they 
modify the attack and decay of complex 
notes by giving different delay to the har¬ 
monics and fundamentals. I doubt whether 
the results could be duplicated by a sys¬ 
tem of loudspeakers. (P. K., Riverdale, 
W.A.) 

• We see no reason at this stage to 
modify our general assessment of the unit 
and, in some respects, your remarks paral¬ 
lel our own. Your argument is weakened 
by the fact that, while certain pipes will 
modify certain waveforms involving the 
pipe’s resonant frequency, precisely the 
same acoustic output is being radiated by 
three other loudspeakers through pipes 
that are not resonant, and therefore mere¬ 
ly elongated outlets! One has only to lis¬ 
ten to ordinary music through the units to 
be aware of a substantial high frequency 
attenuation and this must have a signifi¬ 
cant “rounding” effect on complex tones. 
It will modify and suppress harmonics and 
it could be debated whether much the 
same effect could be obtained from a top- 
cut tone control. What we did concede 
was the tendency to disperse harmonics 
selectively, which led to the idea of mul¬ 
tiple loudspeakers each arranged to re¬ 
produce only a narrow band of frequen¬ 
cies. Incidentally, we are not saying that 
the units fail to achieve the objectives 
sought; it is a matter of how? g 
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Notes £ Errata 

110 RECEIVER (August. 1970). The 
circuit shows three 3-30pF trimmers 
and, while these are satisfactory, this 
type of Philips trimmer is now difficult 
to obtain. The parts list calls for five 
6-60pF trimmers and these can be used 
throughout. 

TWO SOLID STATE RF PRE¬ 
AMPLIFIERS (July, 1970). In coil 
winding details, LI should be wound 
with 29 B&S en. wire. 

ANSWERS TO CORRESPOND 
ENTS (June, 1970, p. 187). The “Waa- 
Waa” unit was described in a “Reader 
Built It” article in May, 1969, not 
1967. Copies of this article are avail¬ 
able through the Information Service 
for the usual 20c fee (File No. 
l/GA/16). 

STROBOSCOPE (September, 1970); 
Circuit Components P/L advise that 
the MFT1210 flash tubes specified are 
now no longer polarised and may be 
connected either way into the circuit. 
No trigger electrode is provided on this 
particular tube, but may be fitted by 
winding a four- or five-turn spiral of 
copper fuse wire around the body of 
the tube and connecting to the triggei 
transformer lead coded in red, 

C.D.I. IGNITION SYSTEM (August, 
1970). Author advises that the wire 
gauges quoted in his original article 
were incorrect. These should read 26, 
28, and 32 B&S in place of 22, 26 and 
28 respectively. g 
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MARKET PLACE 

Send your ads for this page on the form overleaf 





FOR SALE 


FOR SALE READER SERVICE 


ROLA 77 mk III full track 15/7*2 professional 
tape recorder, excellent condition, $850. Phone 
Sydney 982 1147. 


VALVES 6DX8 and 6BM8 tested. 60c each. 
R. T. Adriaans. 5 Waldemar Street, Ballarat. 
Victoria, 3355. 


EXPERIMENTERS EHT generator. $25. BSR 
UA25 changer ceramic cartridge. $25. Box 
assorted valves, transistors, resistors, etc.. $20. 
EMI, EHT transformers, $5. Assorted English 
and American electronics magazines. $8. All 
post-paid. D. Benecke. P.O. Box 87. Millaa 
Millaa, Nth. Qld., 4886. 


HI-FI cabinets, pre-cut kits, stereo equipment 
supplies available from Rober N. Smallwood, 
Sound Specialists. 205 Brisbane Rd, Booval. 
Qld.. 4304. Mail orders—enquiries welcome. 
Phone 82 1550 anytime. 


COUNTERS suit record player as in July Issue, 
lap counter. Morse sets, event counters, etc. 
$1 post free. J. T.. 33 Falcon Rd.. Claremont, 
7011. 


AKAI-XV AC /DC portable 4-track 4-speed 
stereo tape recorder with 7in reel adaptor, 
Akai SW50 speakers. $300. P. Moxey, Officers’ 
Mess. R.A.A.F. Base. Wagga. N.S.W, 


IMPEDANCE bridge 20Hz to 20KHz balances 
any impedance 0 to plus or minus infinity, 
accuracy 1 p.c. Full specifications, pamphlet 
available. New $200. Ferguson, 124 Kooyong 
Road. Armadale. Vic., 3143. 


TRIO communications receiver 9R-59DE unused 
due lack of electricity. $120 or near offer. 
Box 207, Wyong. N.S.W. 


PRICE LIST: Television parts, valves, resistors, 
etc. Box 759. Burnle. Tasmania. 


CASSETTES top quality American direct from 
importer C-60, $1.50; C-90, $1.90. post free. 
Guaranteed. A.C.V. (Aust.) P./L., G.P.O. Box 
5120. Sydney._ 

TAPE recording magazine. English monthly, free 
introductory copy, send 9c S.A.E. to 5 Glover 
Street. Willoughby. N.S.W.. 2068. 


BACK issues Electronics Australia stocked. 50c 
each, prompt service, post free. T. Weir. 56 
O’Connor St., Haberfield. N.S.W., 2045. Phone 
798 7569. Wanted to buy copies also. 


CRYSTALS for C.B. 27.240 and 26.785 * 4 inch 
pin, miniature, $6 pair. Post Free. Shalley, 
127 York Street. Sydney. 


NEW resistors IRC and Morganite, U. *2 and 
1 watt. Useful assortment only $1.80 per 
100. Post free. P.O. Box 130, Kadina. S.A.. 
5554. 


QUEENSLAND readers note. Stereo Supplies are 
agents for Lux. Sound. Rotel. Cambridge, 
orgen amplifiers; Celestlon, Sonics. Seac, 
esia speakers; Connoisseur turntables; Micro 
Lux. Connoisseur, Grace cartridges: Micro. 
Lustre. Grace. Connoisseur tonearms. 100 
Turbot Street. Brisbane. Phone 21 3623. 


MUSICOLOR aping, good condition, $40. 31 

Fairfowl St.. Dulwich Hill. 2203. 


DELTAHET communication receiver perfect order 
and condition. Bargain $200. Phone A.H. 
Sydney 644 5544, 16 Caregie Rd.. Chester Hill. 
2162. 


H.B. stereo systems featuring ’’Daneline” quality 
custom-built stereo furniture. Australia’s lead¬ 
ing mail order specialists for Leak. Quad. 
J. H-, A.D.C.. Tandberg and others. Prompt 
service—best prices. Write P.O. Box 116. 
Nunawading. Vic., 3131. 


MODEL Railways: Call or write for free litera¬ 
ture on this fascinating hobby. Ready to run 
or build-it-yourself kits. HO and N scale. 
Australian model kits, HO only. Rivarosst, 
Atlas, Peco. Triang-Hornby. etc. P.J.P Pro¬ 
ductions. 15 Hamilton Street, Gisborne. V;c- 
torla, 3437. 


CAPACITOR discharge ignition systems. $32. 
12V systems only, state model of car and 
whether positive or negative side of battery 
connected to car body. Two-way Radio Service, 
31 Rotherham Street. Kangaroo Point. Bris¬ 
bane. Queensland. 


BURGLAR alarms, fantastic value. Self-contained 
transistor control unit: Fitted in case complete 
and ready for use. Case holds 509 lantern 
battery (not supplied). Compare our price $12 
inc. tax plus 50c P and P. B.P.J. Electronics, 
204 Stewart St., East Brunswick. Vic. 


SILICON power rectifiers mini type EM4005 
50V/1 A, 20c each or 10 for $1.50. Post 10c 
per order. Bursik Electronics. Box 73. Matra- 
ville. N.S.W., 2036. 


BARGAINS 8C108, 45c; BC109, 50c; BC107. 
55c: BF1 15, 55c; 2N5459 MPF105. $1.00; 

ADI 61 /1 62. $2.70; 187/188, $1.70; 127/128, 
$1.40; 2N3055. $1.60. matched pair. $3.40; 
2N3053, $1.20; GC44, 45c; 71. 72. 40c; 

OC171, 55c; Diodes OA91 type. 17c; OA202. 
20c; 1N4004 (1A 400V), 35c: 1N4006 (1A 
800V), 50c; 6A 400V, 70c; SCR 15A 100V. 
stud mounting, suit power supply protection. 
$2.50; also 15A 400V, $3.50; 1 watt zeners, 
9 or 12 volt, $1.00. Pots ganged small size, 
long shaft, 470K plus A70K, log or lin. 47K 
plus 47K log only. $1.40; single 47K lin., 
470K lin- 40c. Post 10c. All goods guaran¬ 
teed new and as advertised. No substitutes. 
Return mail service. T. & M. Electronics, 
Box 57, P.O. Haberfield, N.S.W. 2045. 


MODELS: Blue-print library, locomotives, 

marines, stationary, hot air. boilers. Catalogue 
SI.60. Bolton. 72 King St.. Sydney. 


OC84, AC128, BC108, 109. 2N3638. 5 for $2 
or 50c ea. 2N3642. 3643. 3638A. OC171, 
2N370, 371, AF116N. 117N, BF115, 2N3694. 
AC127, 4 for $2 or 60c ea. Power types. 
2N176. $1 ea. 2N301, $1.20 ea. OC28. 29. 
35. 36. ASZ15, 16. 17. BDY20, 40250. 

2N3055. all $1.50 ea. OA210. EM404. 

IN4004, 40c ea. OA211. BY100. EM410. 

70c ea. UJT 2N2160, FET 2N4360. $1 ea. 
MPF105. 2N5459. 90c ea. 8A100. 25c ea. 
OA81. 85. 91. 95. 12 for $2 or 20c ea. Also 
SCRs and Triacs. Extra discount on large 
orders. S.A.E. catalogue. No. S.A. sales, post 
and pack 15c. Custon Electronics. Box 1452. 
G.P.O.. Adelaide. S.A., 5001. 


NEW “Elega" reverberation speakers. Retail. 
$34.50 each, pair for $36.00. Ronneberg, 
23 Chelmsford Street. Dubbo. 2830, 


READER SERVICE 


REPAIRS to receivers .transmitters, construction, 
testing; TV alignments; Xtal conv., specialised 
eltctronic equip. Eccleston Electronics. 146a 
Cotham Road, Kew, Vic. 80 3777. 


TRANSFORMERS wound. Output or mains and 
specials to order. Reply with S.A.E., Paris 
Radio Electronics. 7a Burton St.. Darlinghurst. 
N.S.W. Phone Sydney 31 3273. 


iiiiiimimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiimiiiiimiiiiiiimiiiiiimiiiiiiimiiiiiiiiiiiiiimiimu 


BURGLAR alarms, all fittings, foil tape. etc. 
Send S-A.E. for list. Installation to insurance 
standards. Phone 848 1386. Post Office Box 
42. Doncaster, Vic., 3108. 


ELECTRONIC Organs. Do not build yourself 
an organ without first finding out about the 
superb Schober (U.S.A.) Assemble-lt-yourself 
Kits. Inquiries to Schober Organs (Australia). 
124 Livingstone Ave., Pymble. N.S.W.. 2073. 
(Mail only, please.) 


PRE-RECORDED TAPE hired to members of 
Australian Tape Recording Society. Bi¬ 
monthly release. “The Microphones.” news¬ 
papers, round robins, sales, services, tape- 
sponding. Send 5c. 9in x 4in S.A.E. to ATRS. 
Box 9, P.O. Crow’s N e st. N.S.W., 2065. or 
phone (2) 43 6681. after hours. 


TAPE to disc service. Take advantage of W. 
and G. Records' professional experience, when 
next needing a tape to disc service. W. and G. 
Record Processing Co.. 185 A'Beckett Street. 
Melbourne. Tel.: 329 7255. 


WANTED 


SOLENOIDS aircraft starter 300A or more 
similar Rotex D6104 or BTH 15B. M. Andrew. 
Box 62. Kingswood. S. Aust., 5062. 

CAMERA for closed circuit or construction 
details, circuits, etc. M. Andrew, Box 62. 
Kingswood. S. Aust.. 5062. 

PHILIPS speakers 800 ohm. 8ln or 12ln. Phone 
Sydney 83 811 1. Write J. Spence, 3 Spring 
Street. Abbotsford, 2046. 

AUSTRALIAN cast recordings “Salad Days,” 
“Philip Street Revue,’’ “Lola Montez." etc. 
John Sears. 5 Moona Street East Burwood. 
Vic.. 3151. Phone Melb. 288 7568. 

WHARFEDALE Airedale or W15. super 3, Gold 
10 or Super 8 seperate. Pay for good condi¬ 
tion. G. Venn. Flat 3. 14 Manly St.. Werribee. 
Vic., 3030. 

FREMODYNE-TYPE VHF receiver, working. 1A 
Highlands Ave.. Gordon. N.S.W. 49 5885. 

AvIPEX or similar recorder. Three or more 
tracks. Mr MacFie Fall’s Electric. 362 Main 
Rd.. Glenorchy, Hobart. Ph.: 72 6666 bus. or 
Mr Armstrong, ph. 23 5715. 

POSITION VACANT 


ASSOCIATION 


ADDRESS 


OF PUBLIC 
ENGINEERS. 

Applications are invited for membership of 
the above association from persons or organ¬ 
isations employed in the sound and electronics 
Industry In Australia. Membership classifica¬ 
tions include: Professional Engineers: Associate 
Members; Trainee/Apprentice Engineers: Manu¬ 
facturers and Distributors: and Trader Mem¬ 
bers. 

Further information and application forms 
may be obtained from the Australian office of 
Association, 62 Tasman Street. Kurnell. 
N.S.W., 2231. Phone: Sydney. 668 9889. 


Du * to a typographical error, the trade 
name MICRO should have read MICO in the 
Watkin Wynne, August, 1970, advertisement 
on page 164. 


REGISTRATION OF SERVICEMEN 

(Continued from page 18) 


to become registered, particularly 
when they have been immigrants 
whose experience overseas has contribu¬ 
ted towards registration. The union is 
not a militant one, never having been 
on strike nationally in all its history, 
yet it has attained adequate margins for 
its members. 

The New Zealand Electronics Institute 
is in favour of the system, although, 
with the creation of the electrical 
technician class, it would like to see 
an equivalent level for radio service¬ 
men. The Institute is not represented 
on the Registration Board. 


Registration of radio servicemen in 
New Zealand, therefore, is generally 
accepted as a way of providing recog¬ 
nised qualifications for members of the 
industry, and of maintaining high 
standards of safety. It has existed for 
almost as long as the mains operated 
receiver, but is frequently reviewed and 
up-dated, adapting to changes in 
society and engineering. Administration 
has been firm, but not inflexible. In 
general, it is regarded as a system 
whose worth has been proved by time 
and results, and one which should con¬ 
tinue. S 


H O B I P A K 

P.O. BOX 224, CARLTON SOUTH, 3053. 
Resistors—Carbon Film. Large stock In hand 
Full range El 2 values 5% 10% 

’« watt 10 ohm-10 M ea. 7c 6c 

*a watt 10 ohm-22M ea. 7c 6c 

1 watt 10 ohm-22 M ea. 8c 7c 

Integ-ated Circuits. TAA 300 $4.86 ea. 

ELNA Potentiometers VCU. 52c ea. 
Tantalum Capacitors. 0.1—100UF. 38c ea. 
Post and packing. 10c per order. 
Send S.A.E. for electronics catalogue. 


ALL KINDS OF CIRCUITS 
in the EEB 


Send for Sample Copy 

THE AUSTRALIAN EEB. 
P.O. BOX 177. SANDY BAY. 
TASMANIA, 7005. 
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YOU 

CAN EARN 
BIG MONEY 

IN RADIO- 

TELEVISION 

ELECTRONICS 


1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the answer is yes, there is room 
for you in radio/television/electronics. 


Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Electronics is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained electronic tech¬ 
nician . . . but only the trained man. 
Radio and television technicians are in 
huge demand. Train for success now, in 
Australia’s fastest-growing industry! 
Join the ranks of skilled men . . . the 
Australian Radio and Television 
College can train you for a bright 
future with unlimited prospects. Send 
for the free booklet, “Careers In 
Radio, TV & Electronics” and find out 
how A.R.T.C. can bring you success— 
in your own business or as well-paid 
technical staff! 


For nearly 40 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 


them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


. . . in your spare time, you can equip 
yourself for a rewarding career in 
electronics. The future belongs to the 
trained. 

A.R.T.C. teaches you from the ground 
up . . . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 


At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio, television and electronics. The 
Course gives you both basic and advanced in¬ 
struction. 



No previous experience or high educational 
standard required . . . only enthusiasm and 
normal intelligence. A.R.T.C. will give you 


all the instruction you need Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


Make your spare time earn money 
for you while training at home. 

Manv students make extra money 
after onlv a few weeks’ tuition. Train 
at the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 
ELECTRONICS 


There is a career for you in one of 
the many branches of electronics, 
including manufacture, servicing, 
research, sales, executive positions, 
armed forces, audio, etc., etc. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 


Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio, TV and Electronics.” This 
exciting book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your 
free booklet "Careers in Radio TV and Elec¬ 
tronics." 

NAME .] 

ADDRESS .| 


























